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Question §

At the beginning of 2010, a landfl contained 1400 tons af sold waste. Th inceasing function I mocls
e total amount of sl waste stored o the landsill. Planncrs esimate hat 1 il ity the diffrenial
LAV v ‘ s measured in years from
. S50~ 300) forthe next 20 years. ¥ is measured in tons, din years fo
the sartof 2010,

quation

(@) Use the line tangent 0 the graph of I at

10 approximate the amount of sold waste thathe landil

cantains ot the end o the irst 3 monthsof 2010 (time

L T T ——

vt o e o o s st el ot £ =

(€0 Find the partculr solton I = (1) to the diferetial equation 41 = -0V - 300) with inial
@ o300 = o0 s {. Wi
The tangent line s 1400 + 44, 1: omawr
; ;
() <100+ () < a1t wns
i Loy v .
. e i
dr +
© Lo T ——
N 1+ antiderivatives
== 1] et g
i~ ety
-0
Note: max 2/5 [1-1-0-00] if no constant of
o onon o
o =t Note: /5. if o separation of varsbles
Wt =300+ 110065, 05120
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Qusions
o By

St cptn 5 7 sty £ 1305, Le = 101 b

st e it o £ " w1022

@ Ve caion o ncunn e gl 3 o (6) 1

(8) Use the tangentline cquation from part 1)t apprasimate

). Giventhat f(1)> 0 for 1 < x < L is

e approximation fr  (1.1) greate than orless than (1.1 2 Explain your resaning.

(©) Find the partcular sluton y = £(x) with intial condition (1

w rw=gf

Ancquation ofthe tangentlins is y =2+ §(x - 1),

® fn=28

Sie = (1) >0 anthe vl 155 < L1
&y
Lo 101) >0 s e

Therclore an the imerval 1< 1< 1.1, the line tangent 0 the
raph of y = f(x) st x = 1 lis below the curve andthe
approximaton 2.8 s kss than (1)

ufin

1 anewer

FE—

1 eparaton of varables
1 amiderivaives

$: 4 1 constatof intgration
1 s inital conditon
1 salves for

Note: max 2/$ [1-1.0.0.0]if no
cansantaf inegration
Noter 0/ it no separaion of varables
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Question §

Comerv el o - 51 whe 140

@) Onthe axes providsd.sketch a slope ield for th given differentil
equation athe ine ponts inicated
(Note: Use the axes provided in the exam booklet

) Find the paicular slutcn 3 = (1) athe diffrsnial cquation with
the initia condition £(2) =0

(© Forthe paicular sluton =  (x) deserbed inpar 1), ind

tim ()

izera sopes
il ot slopes

1 sscparates variables
2 antditeresies

654 1 sinclodes constan of ingration

1 s niilcondition

'

Salvesfor

Note: max 3/6 [1-2000)if po constant
of inegration
Nete: 0/6it m scpurtion of variables

it
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Question 5
o it mion & = 22, s 500

(8) On the axes provided, sketch a slope feld for the given differenial equation atthe eight points indicated.
(Note: Use the axes provided in the pink exam booklet.)

o =i .
(b) Find the particular solution y = /(x) 10 the differential equation with the initial condition f(~1) = 1 and
stae its domain,
@ 2 :sign of slope at each point and relative
steepness of slope lines in rows and
colunns.

© ed=ta separates variables
' antiderivatives

constantof inegration

wsesintial condiion

solves for y

Note: max 3/6 [12-0-0.0] ifno
constant of itegration

Note: 0/6 i no separation of arisbles

Il + [ =Inx| + K

14 ] = bl &

y=2ll-1 md x<0

o 1 domain

“landx <0
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Questions.

o i g & 0 2

© On e pridel ks spe ol o e el squis b
(Note: Use the axes provided in the pink test booklet.)

() Let = /(1) bethe partcula soluon o the dferenial equation with the nial
condition /(1) = ~1. Wit an eqution for the linc angent o the graph of £ at (1, ~1)
anduse t1o approximate /(..

(e i the parclarsoluon = /1) o e ivendiffeenalcquation with e
conditon ()=
@ v e s
1 enro sopes
() Thelnetmgentio /ot () s y+122-1). | | [ 1:cquaton of e angent e
Thus, /(1) is sproimtely 0. 211 pronimtantor 10.1)
02 JE—
1 anideraties
5211 consant o megration
1 e il cndiion
R N 1 s fr
2 tes Not: s 2/5 (11009]if
Consanof icvon
Sinee the particular solution goes through (1, 1), " -
S ol Not: 015 lfnasparton of il
Thu e o soonts =
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Questions
Consderthedierentlcquuion 2 2y -1 i
% R R
(0 the s povided s asloe o e i
et yaion e e s e R

(Note: Use the axes provided in the pink tes booklet.)

(5) Wi the slape fild in parta) s draw at only twelv poins,
itis defined at every point n he x1-plane Describeal pints <o .
inthe xy-plans or which the lopes are posive,

(@ Find the particular soution = f(x) 1 the givn diffrential
quation with the il condition /(0) = 3.

@ 1
/ / 1 caero slope at ach point (5, )
T ren 0oty o1
R e
R posiive slope atcach paint (1, )
2 where x4 0.and y > 1
-+ - '
negativeshope atcach point (5, 1)
——— where x4 0.and y < 1
(b) Stopes arepositive atpaints (x,) 1 descripion

where x40 and p >

1 separsts vaisbles
2 amiderivatives
cansantofintegrston

oh
1 - uses il condition
1 soles for
I er—
Note max 3/6 [1-2:0-00]f mconstant o

incgrtion
Note 0/6 if o sepuraon ofvribles
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Question 4

(@) H'(0)= {-(w ~27)=-16

©

H(0)=91

An equation for the tangent line is = 91 161

The intemal temperature of the potato at time £ = 3 minutes is
approximately 91 - 163 = 43 degrees Celsius.

1
T6(H-27)>0 fort >0

Therefore, the graph of H is concave up for £ > 0. Thus, the
answer in part (a) is an underestimate.

dG

-t
G-z

I—(G 7";)1,, = fnar

3G-2P =a+c
301-27)/ =0+ C = C=12
3G-27)P =12

G(.):zn[”T")’ for0<1<10

The intemal temperature of the potato at time £ = 3 minutes is

2+ (1252) - 54 degres Cosus

1:slope
3:{1:tangent line
1 approximation

1 : underestimate with reason

1: separation of variables

1 antideriy

1: constant of intcgration and
uses initial condition

1 cquation involing G and ¢

1: G(1) and G(3)

ives

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

Note: 0/5 if o separation of variables
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Question 4.

Consider the difterentil cquaton

(4) On the axes provided,sketc aslope field for te given differental equation a the six pintsindicated.
(b) Loty = £(x) e the partculr souon t the given diffrentalcquation with the sl

condition (2) = 3. Writean quation fr the lne tangent 10 the graph of y = /(x) at x = 2.

Use your equation to approximate /(2.1).

(€1 Findthe artcular solution

(3) 1o the iven diferential cquaion with the iniialcondition /(2)
@ [E——

20 o stopes
- . {1 angent e cquiion

1 approximation

A squation or thetangent lne is

(x-2)43,

A2ty = o21-2)

19

© 1 separaton of variables
2:amideivatives
S04 1 consantofintegraton and
uscsintial condiion

1 salvesfor

bl2-1]sC =

Note: ma 3/ [1-2:00] i po constant

) oimerraion
o114

. Note: 0/$ ifna sparation of varibles

(1)

Note: This solution s valid for 1 < x < 1+.¢//"
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Question 6

Cousider the curve given by the equation y° — xy = 2, It ean be shown that & =

dx

() Write an equation for the line tangent to the curve at the point (~1, 1)

(b) Find the coordinates of all points on the curve at which the line tangent to the curve at that point s vertical.

() Evaluate “~%- at the point on the curve where x = 1 and y = 1

d

&

1
@ o

L. sy 307 - (1)

slope

1
1 B
2511 - cquation for tangent line

An equation for the tangentlie is y = 1(x+1)+1

) 3B -x=0>x=37 sets 3yt - x =0

- equation in one variable

So.y’ =22y () =2 y=-1 - coordinates.

(1 -x(-)=2=x=3

The tangent line to the curve is vertical a the point (3, -1).

2

- implicit differentiation

-

. dy
 substitution for £

1 :answer
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Question 6

. r
Consie the i sqution &

differential equation that passes through (1,0).

e (362 ~63). Let y = f(x) bethe pariculrsolution o the

(8) Write an equation for the line tangent to the graph of / atthe point (1,0). Use the tangent line to
approximate /(1.2).

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

L S(F-61)=-3 AV the point (x, y) = (1,0)
(x, y=(1,0) 3 d
tangent ine cquation

d
@ &

An equation for the tangent line is y = ~3(x~1). ‘approximation

£012)==302-1)= 06

® Do (52

6x)de separation of variables

|
dy 2 2 antiderivatives.
&= (o -ex)ar 604 1 consant o mcgration
1 s il condtion
1 s o 3
Wl Note: max 3/6 [1-2-0-0-0) if no constant of
e imegatin
(= 31 Note: 0/6 i b separaion of variables
y = -ln(-+ +36 -1)

Note: This solution i valid on an interval containing

for which —x' + 3¢ ~1> 0.
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Question §

The rate atwhich  baby bird gains wight s proportional 10 the difercnce btween s adult wightand ts
curntwelght ALime 1 = 0, when the bird i irst weighed, it weightis 20 grams.If B(1) is the weightof the
bird,ingrams,at time 1 days atr it s s weighed, then

a1

4= Loo-5)

Let y = B{r) b the solsion o the diferenial cquation sbov with niial condition B(0

e )
2 i
A ]
{€) Use separation of variables to find y = B(r), the particular solution to. b
o 4] ke N
-
2 e

becnne @) B i gaing

weight fasterwhen i weighs 40 grams.

4B 148 11 1
» et g | [ s
- 1 dotmti
rrplryps i
e
[ [———
; e

L

o0 - 8= Lrac

!
|
Ctu
g [ 5:1 1 comatof megaton
1 e il onditn
!

s solvesfor &

Because 20 < B.< 100, [100- B]= 100 - .

n(100-20) = o)+ ¢ = hn(s0) = € Note: max 2/$ [1-1-0:0:0] fno constant of
N inegration

100- 5 = e

By = 100806, 120 Note: 051 no separaton of varibles
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2
Consider the differential equation % = 3?/ .
&2

(a) Find a solution y = f(z) to the differential equation satisfying f(0) = %

(b) Find the domain and range of the function f found in part (a).

(a) e* dy = 3% dz 1: separates variables
1: antiderivative of dy term
%52" =2’ + C, 1: antiderivative of dz term
1: constant of integration
e =25° +C 6 1
1 1: uses initial condition f(0) = 3
y= 5111(213 + C) 1: solves for y
1 Note: 0/1 if y is not a logarithmic function of

1
3=5mO0+0); O=e

11 (25" +¢) Note: max 3/6 [1-1-1-0-0-0] if no constant of
y==-In(2z" +e
2 integration

Note: 0/6 if no separation of variables

(b) Domain: 22° + e > 0 1: 22° +e>0
3> —Ze 1: domain

1\/3 1 \/3 Note: 0/1 if 0 is not in the domain
> (-3¢) =-(3¢)
2 2 1: range

Range: —o00 < y < 00
Note: 0/3 if y is not a logarithmic function of =





