Problem 1

a)

b)

h(90,7) = 15, When the plant is given 90 mL of water, and 7 mg of fertilizer, its height
is 15 inches.

h(90,7) = —0.5, When the plant is given 90 mL of water, and 7 mg of fertilizer, its
height is decreasing at a rate 0.5 inches/mg of fertilizer.

h,,(90,7) = 1.2, When the plant is given 90 mL of water, and 7 mg of fertilizer, its
height is increasing at a rate of 1.2 inches/mL of water.

h(88,8) ~ h(90,7) + 1.2(88 — 90) — 0.5(8 — 7)

h(88,8) ~ 15+ 1.2(=2) — 0.5(1) = 15 — 2.4 — 0.5 = 12.1 inches



Problem 2

Recall the formula for the equation of the tangent plane is given by: z — ¢ = fi(a,b)(x — a) + f,(a,b)(y — b)

First find the point:
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Now find f;(a, b) and f, (a, b):
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Problem 3
Recall that the linear approximation formula is given by: L(x,y) = f(a,b) + fi(a,b)(x —a) + f,(y — b)

Pz T2, — SN = -2 _ -2 - -2
JC‘_X.)-_\_\\,L c“—L.\‘L,\ \
€7: —-HY

—bf\,(:\): —H -\
R Ty ! = L. = - Y
3-8 IEEEr

AR EN CRTARIRoR

\—(X,\/)= b= 2 =2 ~ KLY =1

LG9, b02) =\ - 2¢,a%-2) - b (Loa -1)

Sl - 2(-.02) - n(02)

Il +.04 -  o%

e




Problem 4
Use the chain rule. Remember it is helpful to draw a tree diagram before you start:
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Problem 5
a) To find the rate of change of f (x, y) in the direction of a vector...
1. Find Vf(x,y):
'C)y\ = -\'2€x — 'CACO, N = -t
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3. Take the dot product of Vf(x,y) and u:
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b) The direction of steepest ascent is Vf (x,y) at @,1):
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¢) The maximum rate of change of f(x, ) is at the magnitude of Vf(x,y) at @,1):
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Problem 6

o) Directiona) Derivchive
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Problem 7
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Problem 8
Start by taking f; and f,, and setting them equal to 0:

£ = axt -x -9 = 3(x*-2x-2) ] %= x+\) =0
ity &8 ) & Byl Tyly =20 =0
CX-'&:O { A+\ =0 X-23=0 X4\ =0
2 M=o N=o N-2 =0 N-2=0
(2 o) (-, 0) (2,2) (-, 2)

2
To classify the critical points find D = f(a, b)f,,(a, b) — (fxy (a, b)) and evaluate it at each critical point:
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Problem 9

Step 1: Draw the region

P Step 2: Find the critical points of f(x, y):
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Problem 10

Use Lagrange Multipliers:
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Problem 11

Use Lagrane Multipliers:
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Problem 12

Start by graphing the region. In this particular region, you can choose to integrate in either direction. I will solve

the problem by integrate along the y’s first.
: Y

2
\,':‘ﬂ

x=
O !

(0,0) X
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Problem 13

Each of these iterated integrals are impossible to solve in the given order, so we must switch the order of

integration. It is helpful to draw the region so find the new bounds of integration:
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Problem 14
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Problem 15
First notice that we want the region between z = 3 — x? — y? and above the region in the xy-plane (z = 0). This
means we immediately know that:

0 <2 & - x’-\]l

This gives us the bounds for our outermost integral, so we can now just look at the xy plane to set up the rest of the
integral:
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Problem 14

Start by graphing the region. Since the region is circular, use polar coordinates.
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Problem 15
Use the formulas for mass and center of mass:
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