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l At the beginning of 2010, a landfill contained 1400 tons of solid waste. The increasing function W models
the total amount of solid waste stored at the landfill. Planners estimate that # will satisfy the differential
d

equation —-‘%,— = —21?(W —300) for the next 20 years. W is measured in tons, and ¢ is measured in years from
the start 0f 2010.
(a) Use the line tangent to the graph of W at £ =0 to approxunate the amount of solid waste that the landfill

contains at the end of the first 3 months of 2010 (time ¢ = )

2
(b) Find %I%V— in terms of W Use g:lt—W to determme whether your answer in part (a) is an underestimate or

an overestimate of the amount of solid waste that the landfill contains at time ¢ = 71—

(c) Find the particular solution W = W(¢) to the differential equation aw__

1, iy s aes
7 —Z—-S—(W - 300) with .mmal
condition W(0) = 1400. '
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The rate at which a baby bird gains weight is proportional to the difference between its adult weight and its

current weight. At time 7 = 0, when the bird is first weighed, its weight is 20 grams. If B(t) is the weight of the
bird, in grams, at time ¢ days after it is first weighed, then

dB
R dt

Let y = B(f) be the solution to the differential equation above with initial condmon B(0) = 20.

=100 -
= (100 - B).

(a) Is the bird gaining welght faster when it weighs 40 grams or wheri it
weighs 70 grams? Explain your reasoning. ooy
2 2 T E
(b) Find ‘{thi- in terms of B. Use ide— to explain why the graph of B §
cannot resemble thevfollowing graph. §
(c) Use separation of variables to find y = B(r), the particular solution to 2071
the differential equation with initial condition B(0) = 20. 7]

" Time {days)
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Consider the differential equation % =e (3x2— 6x). Let y = f(x) be the particular solution to the

differential equation that passes through (1, 0).

(a) Write an equation for the line tangent to the graph of f at the .point (1, 0). Use the tangent line to
approximate f(1.2).

(b) Find y = f(x), the particular solution to the differential equation that passes through (1, 0).




4, Attime ! = 0, a boiled poato is taken from a pot on a stove and left 1o cool in a kitchen. The internal

temperature of the potato is 91 degrees Celsius (°C) at time ¢ = @, and the internal emperatare of the potato
is greater than 27°C for alt times ¢ > 0. The internal temperature of the potato at time ¢ minutes can be

dH
modeled by the fanction X tha.t satisfies the differential equation —

- = ——(H 27), where H(7) is

measured in degeees Celsius and H{ﬂ}- =9L

(a) Write an equation for the line tangent to the graph of H at £ = 0. Use this equation to appmumate the
inwmal temperature nfﬂwpotninatum r=3.

2

... (B) Use % o determine whether your answer in part (a) is an underestimate or an overestimate of the

internal temperature of the potato at fime ¢ = 3, ~

() For ¢ < 10, an alternate model for the internal temperature of the potato at tine ¢ minutes is the fanction

G that satisfies the differeantial equati "{‘f— = —(G — 2772#*, whers (1) is measured in degrecs Celsins

and G(0) =91. Find an expression for G(r). Based on this model, what is the internsl temperatmre of the
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At the beginning of 2010, a landfill contained 1400 tons of solid waste. The increasing function # models
the total amount of solid waste stored at the landfill. Planners estimate that 7 will satisfy the differential
equatio: % = -—-—-(W 300) for the next 20 years. W is measured in tons, and ¢ is measured in years from
the start of 2010.

(a) Use the line tangent to the graph of W at ¢ = 0 to approximate the amount of solid waste that the landfill
contains at the end of the first 3 months of 2010 (time 7 = %).

2 . 2 .
(b) Find E’d_’;f_ in terms of W. Use ‘ii?’ to determine whether your answer in part (a) is an underestimate or
t it : ’

an overestimate of the arhount of solid waste that the landfill contains at time £ = %

aw

(c) Find the particular solution # = W() to the differential equation = 7

condition W (0) = 1400.
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The rate at which a baby bird gains weight is proportional to the difference between its adult weight and its

current weight. At time 7 = 0, when the bird is first weighed, its weight is 20 grams. If B(z) is the weight of the
bird, in grams, at time ¢ days after it is first weighed, then

dB
N o= —(100 B).

Let y = B(t) be the solution to the differential equation above with initial condition B(0) =

(a) Is the bird gaining "\'?Géight faster when it weighs 40 grams or wheri it
weighs 70 grams? Explain your reasoning. oot
2 2 E
(b) Find ‘;Tf in terms of B. Use idt_zé to explain why the graph of B 5
=
’ o
cannot resemble the following graph. 2 |
(c) Use separation of variables to find y = B(?), the particular solution to 20
the differential equation with initial condition B(0) = 20. r7)

" Time {days)

C) ij Pcu'bmﬂd/\ So m‘(;rz)n KZN Ve vé(/OO—BB wred B(O):QO |

4B _ | ,
(00-8 Jﬁ '/"/“{: ‘51{*6

‘ ~b [l00-8] =~ L+ C
i~43=§p4t Joe] -

lo0-8 %/Iw-B{t ‘-’;-(:+C
fo0-8 |
OP(’; oé. , ﬂ,//oa-B( ~/5t+c,
B | <. ¢
Ag=-du . | //"0"6{ - e "eS

Loy e | s =CePC s
” o |
jo0-Ce” =8B
loo-Ce’ =20
(foo-C =0 | _ )

So=C_C

———




Consider the differential equation % =e’ (sz -— 6x). Let y = f(x) be the particular solution to the
differential equation that passes through (1, 0).

(a) Write an equation for the line tangent to the graph of £ at the point (1, 0). Use the tangent line to

approximate f(1.2).
(b) Find y = f(x), the particular solution to the differential equation that passes through (1, 0).
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4. Attime 1= 0, aboiled potato is taken from a pot on a stove and left 1o cool in a kitchen. The internal

temperature of the poiato is 91 degrees Celsius {°C) at time ¢ = @, and the internal iemperature of the potato

is greater than 27°C for al} times ¢ > 0. The internal temperature of the potato at fime ¢ minutes can be &W >
modeled by the fanction 4 that satisfies the differential equation %Hi =~ —(H — 27), where H(1) is |

measured in degrees Celsius and H{0) = 91,

(a) Write an equation for the line tangent to the graph of H at = 0. Use this equation to appmxunate the
intema!tempmuire ofﬂwpomtoatt!me =3,

P ‘ :
oo (k) Use ';;i' to determiine wkeﬂ&et your answer in part (2) is an underestimate or an mreresnmate of the

intemal temperaure of the pémoamméu N

(c) For < 10, an alternate model for the internal tomperature of the potsto at time ¢ minutes is the fanction
GthatsaMﬁesﬂtednmualmam%q— —(G — 27/, where G(r) is measured in degroes Celsins
de(D) 91. Find an expression for G{r). Based on this model, what is the interns] temperature of the
potato at time = 3 7
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