MATH 20C: FUNDAMENTALS OF CALCULUS II
FINAL EXAM

1. MuLTIPLE CHOICE
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c¢) The graphs cross at the points z = —1,0, 1; from [—1,0] the graph of y = 2? is above y = z and
vice versa on [0, 1].
(5) (c)
() (@) 1
(7) (b) Integration by parts gives fol 2?e” dx = (v — 2z + 2)e”|, = e — 2.
(8) (a) The average population is 55 030 5e0-023t gt = 6(0})23) 60'023t’§0 =7.2.
9) (b)
(10) (c) [T e 3 dt = limp—oo —€ 3 /3 = 1/(3€?).
(11) (b)
(12) (c)
(13) (b)
(14) (a)
(15) (b)
(16) (b)
(17) (d)
(18) (a)
(19) (b)
(20) (d)
2. FREE RESPONSE
(1) (Inx)"/7+ C (substitute u = Inz).
(2) 1/2(1/(1+2)+1/1+3)+1/(1+4)+1/(1 +5)) = 19/40.
. 3
(3) sin(da” — 32) + C (substitute u = 42 — 3z).
(4) FV = [°1200te%1 097 gt = 1200001+ (¢ + 10)|,” = ~12000(—20 + 10¢!) = $86193.
(5) 1/ydy = 6xdr solny =322 +Csoy= Ce32” = —3¢32”,
(6) fz = —ye™*¥ and fy = —ze" " 50 frp = y267$y and fyy = x267Iy§ fmy =—e "+ (_y)(_x)eizy =

(zy — 1)e~*¥ by the product rule.

(7) fo=6zy—6x =6z(y—1) =0and f, = 322 +3y? — 6y = 0; the first equation has solutions z = 0 and
y = 1, so substituting these into the second equation gives 3y(y —2) = 0 and 322 -3 = 3(z2 1) =0
so the critical points are (0,0), (0,2), (£1,1).

(8) 2/a% >0 for x > 2 and [;°2/a? = limps—ao —2/2) = 1.

(9) g =2%+19y%—8, so we have f, = 2y = A\g, = A\(22) so y = Az and similarly 2 = \y; solving A = y/z
and substituting gives © = y?/x so 2% = y?; hence 222 = 8 so ¥ = +2 = y and the maximum value
is 2zy = 2(2)(2) = 8.

(10) We minimize the surface area S = 2¢h + 20w + wh subject to Lhw = 32; solving for £ = 32/wh and
substituting gives S = 64/w + 64/h + wh; then S, = —64/w? + h = 0 and S), = —64/h? + w = 0;
solving h = 64/w? and substituting gives w = —64/(64/w?)? = w*/64 so w® = 64 so w = 4 and
h =64/16 =4 and £ = 32/16 = 2, so the dimensions are 2 x 4 x 4 inches.



