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Answers to examples posted on my website

Examples Solutions

1.
Rit)=0whent=0,t=257,0rt =
Rit)>0on 0<t <257

R(t) <0 on 257z <t <757

R(1)>0 on 757 <r <31

t=7.854,t=23.562
At t =23.562, total amount = 842.4

1000 + J':

TST The absolute maximum number of mosquitoes occurs
at t =257 orat f =31,

5
" R(1) dt =1039.357,

There are 964 mosquitoes at ¢ = 31, so the maximum
number of mosquitoes is 1039, to the nearest whole
number.

2.
P'(1) =0 when r = 9.183503 and ¢ = 10.816497.
P().
0.183503 | 5.088662
10.816497 | 2.011338
12 8

Entries are being processed most quickly at time ¢ = 12,

3.

Velocity isOat ¢ =0, r =9 and 1 =15

¢ |  position at time ¢
0o
.
9 | 22220 =140
15 Hﬂ—-ﬁ—;—d‘ 10 =90

l!i\E '.]'D+-3—;—2-]0=Ll.3

The squirrel is farthest from building 4 at time 1 = 9;
its greatest distance from the building is 140.
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(b) —l:x+l:‘>_r=—x—l

% = -1 forall (x, y) with y=-x—-1and y #0
ax

(c) J.'\' dy = I(.\‘ +1) dx
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Since the solution goes through (0,-2), vy must be

negative. Therefore y = A ox+4.

j 1 : zem slopes
3: { 1:nonzemw slopes
] 1 : solution curve through (0, -1)

1 : description

1 : separates variables
1 : antiderivatives

5: 4 1: constant of integration
I 1 : uses initial condition

1 : solves for y
Note: max 2/5 [1-1-0-0-0] if no

constant of integration
Note: 0/5 if no separation of variables
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The tangent line is y = 1400 + 44s.
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”(4_ ~ |4on+44(4)_14|1 tons
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- Loy — 300 = L _300) =
,‘25””0} 300) = (1400 - 300) = 44

AW _ Ladw 1
=35z =— (W - r e
) dit 25 di a5 (W —300) and W = 1400
2
Therefore ﬂ; ;j >0 onthe interval 0 < < %
2

The answer in part (a) is an underestimate.

aw _ 1o
(©) T = 75 (W - 300)
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.[iir’ ~300 fzs

In|¥ ~300| = 9t + C

In(1400 - 300) = 2_'5(uy+ C = In(1100) = C

1
W 300 = 1100e>
1
W(t)=1300+1100eT , 0 <1 <20

_dW _
| : answer
| AW
2: d-lrz

| : answer with reason

- separation of vaniables
- antiderivatives

- constant of integration
- uses initial condition

- solves for

Note: max 2/5 [1-1-0-0-0] if no constant of
integration
Note: 0/5 if no separation of variables

Team Practice Solutions

1.
t x(1)
¥(t) = —e "sint + ¢ cost = ¢ (cost—sint) 0 | Leinf) =0
x"(r}) = 0 when cost = sini. Therefore, x'(1) =0 on T .
5 xz ‘”Tsin[f{r']‘*l)
0=y <2r fory = f} ;md,:i‘::f 4 4
i
The candidates for the absolute minimum are at 543 e 4 sin{sTX] =0
_g & ST, 9 o
1=0.7, 4 and 27. 27 | e sin(2r) = 0 The particle is farthest to the left when 1 = —'T
2.
F(r)=0 when t = and { = 1.36296
The maximum rate may oceur at {0, « = 1.36296, or L.
ROy =10
Ria) = 854,527
R(2) =120

The maximum rate occurs when ¢ = 1.362 or 1,363,




3.

¥Y*(¢r) =0 when S(r) - R(r) = 0.

The only value in [0, 6] to satisfy 5(r) = R(z)
15 a =5117865.

I ¥(r)

0 | 2500
2492.3694
6 | 2493.2766

The amount of sand 15 a minimum when f = 5117 or
5.118 hours. The minimum value is 2492.369 cubic yards.

The only sign change of g” from positive to negative in
the interval 1s at x = 2.
=5+ glx)dr=5+ 3)+4—
g(-3)= _[2 g(x)de = (_E =
g(z):ﬁ
_ T _ 1 _3
g(?]—5+ng(x)dx—5+{—4)+§_5

|

The maximum value of g for 3<x =7 1s %

5.
3)(4
(a) Slope = { 1(}\' ) = _%
An equation for the tangent line is y = -;:-( X=2)=8:
A 3 .
f(1.8) ==2(1.8=2) -8 = =7.7
(b) vdy = ‘[3.\': dXx

2 3 ~
=4

(-8 =2*+C=C=24

19) = to|— =

w¥ =2(x* +24) = 24" + 48

Note: This solution is valid for y > —24.




(b)

(c)

dy
dx

=
3%

(x, ¥)=(2.3)
An equation for the tangent line is y = 9(x - 2) + 3.
A21)=9(21-2)+3=39

1 1
—dy =
yi Y x -1

dx
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L _ 1
-5 In|x - 1] - 3

L,d_v:j‘xl dv 5:

I : zero slopes
1 : nonzero slopes

1 : tangent line equation
1 : approximation

. separation of variables

2 : antiderivatives

- constant of integration and
uses initial condition
1 : solves for w

Note: max 3/5 [1-2-0-0] if no constant

of integration

1 Note: 0/5 if no separation of variables

y =

—:!’—ln(x—l)

Note: This solution is valid for 1 < x < 1+ &'/,

(a)

(b)

(c)

rm== =3
dx (L)
An equation of the tangent line is y = 2+ 8(x - 1).

f(Ll)=28
Since ¥y = f(x) > 0 onthe interval 1 < x < L.1,
Lf = ys(l + 3xzyz} = 0 on this interval.

dx

Therefore on the interval | < x < 1.1, the line tangent to the
graph of y = f{x) at x =1 lies below the curve and the
approximation 2.8 is less than f(1.1).
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1 : answer

: approximation
: conclusion with explanation

: separation of variables
: anfiderivatives

: constant of integration
: uses initial condition

: solves for y

Note: max 2/5 [1-1-0-0-0] if no
constant of integration
Note: 0/5 if no separation of variables







