mata 10 Hour Exam Il Solution Radford 11/12/04

1. (20 points total)

3 3
) = (2" + 7"+ 3x_1/2)l =728 +7%In7 — 533_3/2 (5 points)

Jz

a) (" + 7"+

b)

((xZO +1)*(z'/® + cos z + 1))I

1
= (30(:520 + 1)29(20:1019)) (213 +cosz 4+ 1) + (22 +1)%° (§x2/3 — sin :13) (5 points)

SGC2 T

¢) (sinhz + In(tanz) + sin(z?))’ =|coshx + + 27z cos(z?) (5 points)

tanx

d)

etanhw +.’E9 -5 !
423 — 1125
(etanhzsech2gj + 9$8)(4$3 - 11$5) - (etanhx + $9 - 5)(12$2 o 55334)

— (i~ T15)? (5 points)

2. (15 points total) Since y = f(z) satisfies 23y?+4y°+2* = 20y, by implicit differentiation
3z2)y? + (23)(2yy') + 4(5y*y') + 3x? = 20y’ and thus

dy 3x2y? + 322
a) dr Y T T 98 4
T 2z°y 4+ 20y* — 20

(6 points)|.

3
b) At the point (2,1) the slope of the tangent line is ~3 (3 points) | Thus

3 3 3
y—1=—§(x—2) (3 points),ory:—§($—2)+1, ory:—§w+4.

3

3
c) f(2.25) ~ —5(2.25 -2)+1= -3 1 =|- (3 points) |

oo | Ot

3. (18 points total) Since f(z) = 622 — z* = 22(6 — z?), we have f'(z) = 12z — 423 =
4z(3 — 2%) and f"(z) = 12 — 122% = 12(1 — z?).



a) The critical points of y = f(x) are |z = —/3,0,v/3. (3 points)

b) Since f'(—=2) >0, f'(—=1) <0, f'(1) > 0, and f'(2) < 0, the intervals on which f(z) is
increasing are (—oo, —/3)], [0,4/3]|, on which f(z) is| decreasing are [—+/3,0], [v/3,0) |
(3 points)

¢) Since f"(—2) < 0, f"(0) > 0, and f"(2) < 0, the interval(s) on which the graph of y =
f(z)is| concave down are (—oo,—1], [1,00) |, on which the graph is| concave up is [—1,1] |

(3 points)

d) The inflection points on the graph of y = f(z) are|(—1,5), (1,5) (3 points) |

e) Local maxima (—/3,9), (v/3,9); local minimum (0, 0); inflection points (—1, 5), (1, 5);
graph crosses the r-axis at + = —/6,v/6 (3 points for points, 3 for shape of
graph). Graph shape is roughly an upside down “W”.

4. (17 points total) C = 15z + by + 10z + Ty = 25x + 12y. Since xy = 1200 we have

1200
a) |C(x) =25z + 12 (—) (6 points) |, where [z > 0 (1 point) |
T

12-1200
b) C'(z) = 25— >—- Thus C'(z) = 0 has solutions z = —24,24. Thus there is
only one critical point for C(z), namely z = 24, since z > 0. Now C’(1) < 0 and
C’(25) > 0. Therefore C(x) has a minimum value which is C'(24). (3 points for

1200
justification of minumum) Dimensions: |z = 24 and y = -1 = 50 (5 points)

c) |C(24) = 25-24 4+ 12-50 = 1200 dollars (2 points) |.

5. (15 points total) Using L’Hopital’s rule:

8x2 413z — 6 . 16x+13 .16 8 .
a) | im —————— = lim ——— = lim — = — (9 points)
z—o0 1122 —br+4 @ —00 22r—5 2 —22 11
. e -1 . 3e3® 3 .
b) xlglo 7 = mlﬂ)n0 =5 (6 points)

4 av 4 dr dr av dr
) 1 . 1 . - = 3 2 = 2_ — 4 2_ e 4 2_ . .
6. (15 points total) Since V 3™ g =37 <3T dt) Tt and o Tt (5 points

dv d
Since = 6 cubic feet per minute, when r = 4 feet we have |6 = 47?-42d—z (5 points) | so

d 6
d_:; =5y~ .0298 feet per minute. (5 points)




