1. (13 pts)
(a) Find all values of ¢ at which the tangential and normal components of acceleration are equal
for the curve r(t) = (2t,1 — 3t,t?).
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(b) The surface area of a solid circular cylinder of radius r and height h is S(r, h) = 2nr% + 27rh.

i. Give the total differential for the surface area.
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ii. Estimate the surface area when r = 2.1 inches and h = 9.8 inches using the linear

approximation at (r, h) = (2, 10).
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2. (18 pts)
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(a) Use implicit differentiation to find B_f: for 23 — 8z —e? = 2%,/ +In(y) — €™’ @ 1 at the point
@32) = (2,1,3) f,
o 2 d % r/7 K ~
2 — — "r e -~ A e €
= A 0 Doc X gr ? =4
o 2e{q =y -~

A X =

o 2% -8

A 5 5 fih B
S)— — L(ZJE'_‘_\.,J?;_M £ —0,\F§31

OX 2(3) — B

P

8 ¥y

(b) Consider f f 5z dzdy. Complete the following two tasks:
0 Jy/4

o Reverse the order of integration to give the equivalent integral in the order dydz.

e Using either order, compute the value of this double integral.
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3. (10 pts) Find the area of the region outside the circle 22 + y* = 1 and inside one loop of the polar

curve T = cos(26).
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4. (13 pts) You are designing a box that does not have a top (as shown).

The volume must be 10 cubic feet.
The bottom and front are are both going to be made out of slate that costs $5.00 per square foot.

The other three sides are made of glass that costs $2.00 per square foot.
Find the minimum cost.

Verify that your critical point is a local minimum by using the second derivative test.
(To speed up your work, you do not have to give exact answers here. Instead you should give

decimal values correct to two digits after the decimal).
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