Calc | Sections 7 & 8: Assignment #9 (due 11/22)

2. f'(z) =2 —4a* +2+1 = f(z)

=%m7—%m5—|—%$2—|—m—|—c =

flz) = thws —%xs+%w3+%x2+c‘x+ﬂ

2 f'(t)=3/Vi=3t" = f(t)=6"24+0C f4)=12+CandFf(4)=7 = C=-5s0f(t)=6t2-5

and hence, f(t) = 44°/2 — 5t + D. f(4)=32—20+Dand f(4) =20 = D=8, so f(t) =4t/ -5t 4§

8. f"(x) =cosz = f'(z)=sinz+C f/(0)=Candf'(0)=3 = C=3 f'(a)=sinz+3 =

fllz)=—cosz+3z+ D f(0)=—-1+Dand f(0)=2 = D=3 fllx)=—cosz+3z+3 =

flz)=—sinz+ 32 +3z+E. f(0)=Fand f(0) =1 = E=1 Thus, f(z) = —sinz+ 32 + 3z + L

52. We know right away that ¢ cannot be f’s antiderivative, since the slope of ¢ 1s not zero at the x-value where f = 0. Now f 1s

posttive when « 1s increasing and negative when « 1s decreasing, so a 1s the antidertvative of f.
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The graph of F must start at (0, 1). Where the given graph, y = f(x), has a
local minimum or maximum, the graph of F will have an inflection point.
Where f 1s negative (positive), F 1s decreasing (increasing).

Where f changes from negative to positive, F will have a minimum.

Where f changes from positive to negative, F' will have a maximum.

Where f is decreasing (increasing), £ is concave downward (upward).

74. v'(t) = a(t) = —22. The initial velocity is 50 mi/h = 22280 _ 220 fi /g <o y(¢t) = —22¢ + 220

The car stops when v(t) =0 = t=

s($) =-1(%)" + %

w0 _
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= 10 Since s(t) = —11#> + 2204, the distance covered is

12273 ft.

Page 1




Calc | Sections 7 & 8: Assignment #9 (due 11/22)

4 4
3. (@) Ry =3 flz:) Az {am - # - g] = [_Z f(:m)] Ax ¥
=1 =1 1+ _ﬂx] = OB X
= [f(z1) + fz2) + fz3) + f(=4)] Az
[ocls—-i—cos +'3r|:|5——|—t:-:'s—]B | .
0 T T 3w = x
= (0_9239 +0.7071 + 0.3827 + G]E =~ 0.7908 % 4 & 2

Since f is decreasing on [0, /2], an underestimate is obtained by using the right endpoint approximation, Rs.

4 4 .
(®) La= )" flzic1) Ao = | ) f(-rf:_ﬂ] Az !
=1 i=1
! flx)=cosx
= [f(=o) + 1) + f(z2) + f(x3)] Az
= [cos[]+cas— +cos = 2T 4 cos 3;]%
O] = = 3z = «x
“1‘{14—[]9239—0—0?'0714—03827)—“f']1835 E 4 8 1

Ly 15 an overestimate. Alternatively, we could just add the area of the leftmost upper rectangle and subtract the area of the
rightmost lower rectangle; that is, Ly = R4 + £(0) - £ — f(5)

18. For an increasing function, using left endpoints gives us an underestimate and using right endpoints results in an overestimate.

‘We will use Mg to get an estimate. At = 3{'—6_“ =5hs= 3500 h= 720 h.

Ms = ==[v(2.5) + v(7.5) + v(12.5) + v(17.5) + 2(22.5) + v(27.5)]

= -1-(31.25 + 66 + 88 + 103.5 + 113.75 + 119.25) = -1-(521.75) ~ 0.725 km

720
For a very rough check on the above calculation, we can draw a line from (0, 0) to (30, 120) and calculate the area of the
triangle: 3(30)(120) = 1800. Divide by 3600 to get 0.5, which is clearly an underestimate, making our midpoint estimate of
0.725 seem reasonable. Of course, answers will vary due to different readings of the graph.

22. lim i 2 (5 + 23) can be interpreted as the area of the region lying under the graph of y = (5 + z)'° on the interval
n— o0 i=1 I
_ - _ 2-0 2 , 2i . _
[0,2], sincefory = (5 +2)" on [0, 2] with Ax = —— = = o; =0+ i Ax = — and 27 = x;, the expression for the
T mn T

10
areais A = lim E flzi) Az = hm Z (5 + — ) E Note that the answer is not unique. We could use y = z'°
T

n [5,7] or, in general, y = ((5 — n) + =)' on [n,n + 2].

17. On[2,6], lim Zm,ln(1+w$)am—f2 zIn(1 4 z?) dz.

'n—mco

n 3 2
18. On[r,2n], lim Y S22 Ag =j 2T dr.
ot =1 Ty T T
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Calc | Sections 7 & 8: Assignment #9 (due 11/22)

34. (a) j'nz g(z)dz = % +4.2=4 [area of a triangle]
(b) f; glz)de = —%rr[?jz = —27 [negative of the area of a semuicircle]
(©) j'; g(z)dz=1%-1-1=1 [areaof a triangle]
fJ glz)de = fnz gl=z) dor + ffg[:.:) dx + f; glz)de=4—2r+3 =452~

8. [ f(x)de = [° f(e)dz — [} f(z)de =12 —36 =84

forxz < 3

3
50. If f(x) = { , then fﬂs S(z) dx can be mterpreted as the area of the shaded
H Y

forz=>3

region, which consists of a 5-by-3 rectangle surmounted by an isosceles right triangle

whose legs have length 2. Thus, f;’ flz)dz = 5(3) + %(2}(2} =17

ok
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