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Solutions:
1. Z_IZ ~3000e”% = p=7500e /5 +C. Since p(0)=7500, C=0=>p=7500e*.

Therefore, at time t =5, p=7500e".

2. SA= 27zjx 1{ J_J dy = z;zj Jy 1+—dy 7Z'J Jay+1dy =

_T(27-1)=17
6 3
I x pdx
3. Let p be the linear density, then p=x*. The center of mass is X =
Ipdx
5 A r
='[Ox dx= 6 6 5L
L 4 5 L L
_[Ox dx x A
5
0
3 f A B 14
4 y'=x7%2,s0 L—L 1+(x )dx—fo»\/1+xdx— 1+x) ——(8—1)—?
5. When 1007=SA=4mr?, r=5. V=2t oW _ g2 4V
3 dt dt dt|_; 4

T 03
t

=47(5) (0.3)=307.

6. [ converges because it is a p-series with p>1. Il diverges because it is the

harmonic series. IlI converges because it is an alternating series with T
n

, 1
decreasingand —=—>0asn—x.

N

7. A is true by Mean Value Theorem. B is trivial by definition of a function. C is true by
Intermediate Value Theorem. D is not necessarily true because we don’t know if g

goes above y=1.
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10.

11.

12.

13.

14.

15.

16.

17.

1

. o : 1,
The x-coordinate of the point is x=x(0)+I0 (t+1)dt=1+(5t +tj

=1+1+1
o 2
=2.5, and therefore the y-coordinate is In2.5.

2.%J‘Oﬂ(1—cost9)2 dé’:J‘:(l—20056?+cos2 9)d92_|?[1—2€056+%+%c0526’]d9

T

3

:Jﬁr E—2(:05¢9+100520 dé = ﬁ—251n9+lsin29
0\ 2 2 2 4

0

Since g'(x)<0 whenever x>0, xg'(x)<0. Therefore, F takes on negative values.
Since g is twice differentiable, g' is continuous, making the integrand continuous,

and therefore, F is continuous. F'(x)=xg'(x) by Fundamental Theorem of

Calculus, and therefore, F'(x) <0, making F a decreasing function.

£
3!

)=%:>f"'(0)=6~

B w
N O

g(x)=g(3)+g'(3)(x—3)=5-2(x —3)= g(2.98) ~5-2(-0.02) =5.04

8t—-10
2410010t +4¢?
the speed is decreasing, meaning the particle is slowing down.

Let s=speed. Then s=«/100—101:+4t2 =s'= :>S'| =———,50

t=1 \/9_4 ’

x'(t)=2t—4andy'(t)= % = x'(1)=-2and y'(1)=1, meaning the particle is moving

to the left and up.

The step size is 0.5, and Euler’s Method would take two iterations. Therefore,
¥, =2+0.5(-3+2-2)=2.5; y, =2.5+0.5(-2.5+2-2.5)=3.75.

d—yz=kdx:>ln|y—2|=kx+c:>y—2=Ce"X:>y=Ce"x+2
y_
4 6 3 5 7 1
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18.  Using Limit Comparison Test with the series whose terms are of the form Pt

1 2a-3
2a-5
lim %{ = limu

k>3 +4

converge as long as 2a—-5>1=2a>6=a>3.

=1, which is finite and positive, so both series would

19.  Using L’hopital’s Rule, limxf(x)=1lim f(x) =lim f(x) = lim(—xzf'(x)) =0-4=0,

x—0 x—0 //// x>0 __ 1 x—0
X XZ

which means that lin(')l(e" )f(x) =e’=1.

20, Ilof(x)dxz§(24+2-37+2-47+58)=250

4

21. The values of @ closest to 0 where r=0 occur when sin@ = y , which are = %

and 0 =57 5" Since the graph is symmetric to the y-axis, we can find the area

: 1% , 1% - 2
_T _T = .= -
between H—A and 9_4. Thus, the area is 2 ZI%F de =2 Zj% (1 251n¢9) dao

:'[;A(l—Zsinﬁ)z do.

22.  One arch of the cycloid is spanned through the angles in the interval [0,27].

Therefore, the length is L :J.OZE\/(X'(t))Z +(y'(t))2dt = Ijﬁ\j(l—cost)z +(sint)2dt

='|.02ﬂ\,ifi1—2cost+cos2 t +sin’ tdt :jj”mdt :2..'02”\/1—;?&

27
=4+4=8.

0

= ZIZESinEdt = —4cosE
0 2 2

dj“ dX o ndboth

23.  This integral would have to be split into r ,
*(x-3)

~ an
“(x-3)

. . 3 dx
integrals must converge for the whole integral to converge. j

(x-3)

= lim(—L - 1) =00, so the integral diverges.
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24.  The volume of a slice of water is AV = zx*Ay, where x=2. A slice at height y must
3

be lifted (6 y) ft. AW=4W7rAy(6—y):>W=47zwj03(6—y)dy=47rw(6y_%y2j

0

= 47zw[18 —gj =54wr (3 is the upper limit because that is the height of the water).

25. Since the area is symmetric to the y-axis, the areais 2.[01 4 = dx
1-x
—2lim [ 4 dx —211m(4sin*1x)t —21im(451nf1 t—4sinf10)—2-4-z—4ﬂ
- t—>1" 40 m - t—>1" 0 B t—>1" - 2 - .

26.  For this spring, F =kx =5x since 20 lbs are needed to compress the spring 4 in.
8
=160-40=120.

4

Therefore, the work needed is Lg 5xdx = (g xzj

27.  Since the area enclosed by an equilateral triangle with side length s is A= , the

23
4

area is ?j:(z)()z dy =3[ x*dy=8\3[ ydy :8\/5(%)12): =83(8)=643.

28.  Center the sphere at the origin, and thus the great circle has equation x>+ y* =r?.

Therefore, the volume is ﬂj.hr(FZ —x* )dx = H(FZX - %xﬂ

:ﬂ(r3 —1r3 —r2h+1h3j
) 3 3
= z(21”3 +hH —3r2h).

3

29.  This graph is symmetric to both axes, so quadrupling the first quadrant area would
suffice to find the area. Because the graph sketches parametrically from the positive
x-axis to the positive y-axis, the integral must be negative. Therefore, the first

quadrant area is — J. 7

T, T,
P ydx = —J.OA sin’t-3cos’t-—sintdt = SJ.OA sin t cos® tdt , making

the total area IZIOA sin® tcos®tdt .

30. Lsf(x)dx z%(1.62+4-4.15+2-7.5+4-9+12.13)=27.116, so to 2 decimal places,

the area is approximately 27.12.



