Solutions to Problem Set 4

I. Problems to be graded on completion.

1—2?
Loa (1+2) t+z[-1+2)22e=>1+2*)"1-222(1+2%) 2= e
b. — cosx = cot x.
sinx
c. (32'/2)(22% + 32) + (2%/? + 1) (4z + 3).
d. —sinz.
e. 1222 + 6273
f. (secztanz)tanx + secz(sec 2)? = secx(tanx)? + (secx)? = 2(secx)® — sec .

2. sin(32°) = sin(30° + 2°) = sin(Z + &) ~ sin(%) +cos(Z)& = 4 = L =1 4 s

0.530229989403904. The exact value is 0.529919264233205, so this approximation is correct to
within .06%.

3. Observe that f'(x) = 2.
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~ 4.898979485566358.

x42 differs from 24 by one part in 88547347201600. The exact value is 4.898979485566356.

36. v =8 =vg —32t. When t = 3, v = —140, so vg = —44. When t = 0, s = 0, and when ¢ = 3,
s = —276, so the cliff is 276 feet tall.

4. The object’s height is described by y = —16t? + vot. When t = 8, y = 0, so vg = 128.

5. Again, y = —16t24vgt. Whent = 2, y = 64, sovg = 64. Moreover, v = 3y’ = —32t+vg = —32t+64,
so when the ball reaches its maximum height, i.e. when v =0, t = 2, so y = 64.

2. The Volume of a sphere is V = #7r®, so & = 4drr?4. At all times, 4 = 3, so when r = 3,

dr — -1 ~ .0265 inches per second.
T

4. The volume of a cone is V = §7r7°2h and for this cone,

av. _ 9w 2dh av dah 4
o = 1o5h°5¢- At all times, - = 3, so when h =5, G2 = o~

6. Let r be the length of rope and z be the distance from the boat to the dock. Then z2 +10% = r2,

so 2092 = 2p9r - At all times, & = 2, and when r = 25, z = 5v/21, so & = % ~ 2.18 feet per
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, 80T = 3 h so V = 50517,

424 centlmeters per second.
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I1. Problems to be graded on correctness.

1.
f’(3x71)(—3:1772)g/(:174 - 5x)(4a:3 —5)+ f(3x71) [g”(x4 - 5x)(4a:3 - 5)2 + g’(x4 - 5:17)(121"”
2.
3. ? From the story, 123 = 1728, so
Y
1 103 103
V1729.03 = V1728 4+ 1.03 &~ V17284 ———1.03 =12+ ———— =12+ — .
331798 3-144 100 43200

b. v/1729.03 = 12.00238378569172, where as 12 + 03 ~ 12.00238425925926, so our approxi-
mation is correct to about one part 25 million.

4. Recall the product rule: [f(z)g(x)] = f'(z)g(z) + f(z)g'(z), or, more briefly, (fg)' = f'g + fg'.
a. (f'g+f9") =g+ 1'9)+ ("9 + f9") =t'g+2t'g +1g".
(f//g+2f/g/+fg//)/ _ (f///g+f//g/)+2(f//g/+f/g//) (f/ //+fg///) _ f///g + 3f//g/ + 3f/g// + fg///'
(f///g+3f//g/+3f/ //_"_fg///)/ — (f 4)g_"_f/// /)_"_3(f///g/_"_f// //)_"_3(f//g//+f/ ///) (f/g///+
fg(4)) — f(4)g + 4f///g/ + 6f//g// + 4f/g/// + fg(4 .
d. f(?)g 4 7f(6)g/ + 21f(5)g// + 35f(4)g/// + 35f///g(4) 4 21f//g(5) 4 7f/g(6) 4 fg(7)-
5. Let y be Bill’s position, x Hillary’s, and r the distance between them. Then 22 +%% = r2, so when
y =40 and z = 30, r = 50.
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40(—4) + 30(5) = 50
(~4)+30(3) = 507
ar _ 1

dt 5

so the distance between them is decreasing at one fifth of a foot per second.



