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Solutions to the differential equation % = x? also satisfy % = (l +3x2 yz). Let y = 7 (x) bea

particular solution to the differential equation % =3 with f(1) =2,

(3) Write an equation for the line tangent to the graphof y = ¢ (x) at x=1.

(b) Use the tangent line equation from
the approximation for S(1.1) great

(¢) Find the particular solution y = f; (

part (a) to approximate S(1.1). Given that f(x)>0forl<x< L1, is
er than or less than £ (1.1) ? Explain your reasoning,

x) with initial condition f() =2
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I'he number ot bacteria in
there are 170 b
tollowing ques

a culture s increasing according to the |
acteria in the culture and

aw of exponential growth, A fter 5 hours
tions, rounding numerica

after 10 hours there are 370 bacteria in the culture. Answer the
Lanswers to four decimal places.

(i) Find the initial population,

(i) Write an exponential growth model for the bacteria population, Let ¢ represent time in hours,

(iii) Use the model to determine the number of bacteria after 20 hours.

(iv) Alter how many hours will the bacteria count be 25,0007



FREE-RESPONSE QUESTION

A calculator may not be used on this question.

3.

A differentiable function f{x) is defined such that, for all values of x
in its domain, f(x)=3+ J: f(é/?) dt.

a.

b.
c
d

What is the domain of Ax)?

For what value(s) of x is f{x) = 3?

Show that f'(x) = 3x?f(x).

Solve the differential equation in (¢) to find f{x) in terms of x
only.
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f. Use integration to find a general solution of the ditterential equation.

a) v="e" 4 C
6
]
b) y=6e'" +C
¢) y==—e" +C
d) V= 5¢ +C

¢e) _v=—l—e‘“ +C
6

2 . Which of the following is a solution of the differential equation xy’ -3y = x'e*?

a) y=x'e'

b)  y=5e" -6sin2x
¢) y=de™

d) y=Inx

¢) y=3x'e’

3. Which of the following is a solution of the differential equation y™*' ~256y =07
a) y=x'(4+e)
b) y=3lnx
¢) y=e dr
d) y=-4xcosx

¢) y=2"* +uxsinx

‘A
’

H. . Findthe pmiculu sqtuuon ofthq differential equation A thatsatafin the inital condition r{O)=0.

a), r=ln(2+e~")+c

.r, ) O g O, i . 1

b) _r=l|1(2) ln(l+e“") .

c) r==-ln(3+.2‘r }

d r=d?*
e) .r=(l+e‘>‘”)}z"

[ R I L] '
i
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Find an equation of the graph that passes through the point (7,9) and has the slope y' = o

2 1o}

b)  y=9(7x)

> iy

4 y= e

e) -=%—ln(7x)+9

Write and solve the differential equation that models the following verbal statement. Evaluate the solution
at the specitied value of the independent variable, rounding your answer to four decimal places:

The rate of change of v is proportional to y. When x = 0,y =56 and when ¢ = 2, y=72. What is the value of
ywhenx=10?

a) © v(10) = 196.7480

b) »(10) = 200.4980

c) »(10) =202.9580

d) »(10)=192.9980

¢) y(10)=187.8280

Find the exponential function' y = C " that passes through. the two given points. Round your values of C
and k to four decimal places.

-3.8067x -

a) y=13e
b)  y=3eber. '
C) y= 3 ‘0.22.13:

d) y=3e™e

e) y= 3 ‘-o.mu'
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% =¢—h ,

Identify the slope field of the differential equation

a)

4.
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q Sketch the slope field for the differential equation ' = Y =4 and use the slope field to sketch the solution
" that passes through the point (1,3).

a)

5.0~

d)

510

25
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y(x) -2 55

50—

/O The rate of change of
value of Mwhen ¢ =22 Round your answer to three decimal place:

d) 1.230.000
b) 1.280.000
¢l 39112

d) 1.310.000
¢)  3.840.000

TTTTTTTTTTTTT]

! 2 3

N is proportional to N When r=0, N =180 and when 1 =1, N =480 . What is the



.

” The half-lite of the carbon isotope C-144 is approximately 5715 years. If the initial quantity of the isotope is
40 g, what is the amount left alter 5000 years? Round your answer to two decimal places,
ay  231g

b) 17.00 ¢
) 218lg
d) 2954
e) 1091 g

l2~ The isotope Py has a half-life of 24,100 years. After 2,000 years, a sample of the isotope is reduced to

[.1 grams. What was the initial size of the sample (in grams)? How much will remain atter 20,000 years
(Le., alter another 18,000 years)? Round your answers to four decimal places.

a)  0.8156,0.4588

by  1.5147,0.8521

¢) 1.8642, 1.0488

d) 11651, 0.6555

€)  1.6312,0.9177

I g The initial investment in a savings account in which interest is compounded continuously is $973. If the
. , .03 . .
time required to double the amount is 72 years, what is the amount after |4 years? Round your answer to

the nearest cent,

a)  $3403.37
b)  $3892.00
¢)  $10,879.00
d)  $3515.35

¢)  $3003.37

/ ‘f. A container of hot liquid is placed in a freezer that is kept at a constant temperature of 20° F. The initial
temperature of the liquid is 180 °F. After 5 minutes, the liquid’s temperature is 68 ° F. How much longer
will it take for its temperature to decrease to 34° F? Round your answer to two decimal places.
‘a)  3.07 minutes ‘
“ by 5.12 minutes

c) . 4.61 minutes '

d)’ " 5.63 minutes’

e}y 2.05 minutes



. / e
,’5 A calf that weighs 60 pounds at birth gains weight at the rate % = k(1200 -w), where w is weight in
y 4

pounds and ¢ is time in years. If the animal is sold when its weight reaches 700 pounds, find the time of sale
using the model w=1200-1140¢"'* . Round your answer to two decimal places.

a)  0.69 year

b)  5.03 years

¢)  2.05 years

d)  0.49 ycar

¢) 1.47 ycars

A calf that weighs 55 pounds at birth gains weight at the rate ﬂ = k(1100-w), where w s weight in
¢ 8 P dt

pounds and ¢ is time in years. What is the maximum weight of the animal if one uses the model
w=1100-1045¢"" 7

a) 1045 1b
b) 655 1b

c) 1100 [b
d) 1700 Ib
¢) H551b

’Z Solve the homogeneous difterential cquation y'= M )
x

9
a) y=ﬁr+C~x"

I
) L
; 3 v+ (C
9
¢) V=——x+C.¢"
10
4
d) _v=lr"+C
10

¢) v=In9x +11)+ ¢



’, Solve the differential equation p' = Y2

Ly'mp/zi/tj Lalevlator Is Mot Alpwectl?

Vx
2y’
2

a) y=[=x"4C
3

b) 2yt =4y,
) 6y =2"yC
d) 6y =44
¢ 4y'=6x i

. Solve the differential equation,

Vi=x(-5+y)

a) ln[—5+y[=x’+C
b) In]—S + _vl =r+C
c) 3|n,—5+_v, =¢'+C
d) 4ln,—5+y =x*+C
e) 2!n,—5+_v,=.r2+C

Solve the differential equation.

a) 2lnv= g
b) Pe=ate
¢) ny=v 4
d) e

N Y

Use integration to find a general solution of the differential cquation,

LA N
x
) At -9t L
b) 6 94
| 9
¢) -2y
2 2

) 094

Iy 9, .
¢) R 1 &



7, Use integration to find a general solution of the differential equation %
¢

Use integration to find a general solution ot the dilferential equation.

ﬂ = -8’ -7y

clx

4 y= 8¢ -7+C
b  y=8r'-7¢+C
c) =-l6x-7+C

d)  y= —§.\:" —]-.r: +C
3 2

€) yv=-8x-7x+C

Use integration to find a general solution of the differential equation,

Q =xy-x+5

dx
a) y=§(—x+5)5lz—g—0(—x+5)m+C

b) y= g(—x +5)" —13—0(—x +5)"7 +C

c) y=§(—x+5)2—13—0(—x+5)+c
D) y=(-x+5)" ~(-x+5)" +C

e) = é(—x +5)" +l3—0(—x +5)" 4 C

Hin(J{J.r1)+C

a) 3

b) sin( IIS.r' ) .
(]

0) cos(15x7) +C
by

d) 2xsin(30x?) ‘C

RS
e) teos(15¢7) +C

6

Sxcos(15x?),
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Write and solve the differential cquation that models the following verbal statement:

g The rate of change of Q with respect to . is proportional to 40— y .

a) ‘%:k(m—x)' + Q=-kin(40-x)+C
[

0 k 2
b) =X =k(40-x), 0=-%(40_.
? . (40-x) , 0 2( 0-x) +C

¢) i’/-f: (40=x) Q=—§(40—.r)’+c

dQ ) k 4
d —==k(40-x)', 0=-Z(40_.
) 0 (#0-x)", 0 4(40 ) +C

¢) ‘/ZQ=/((4O__()" , Q:—kln(‘-‘lO—x)z +C
[4

) ) . -~ . Ly 0y
q Find the general solution of the differential equation (T = oo
* oy e

9 :
) y=—y'4(

10
by  v= \/l—o-x‘ +C
)

<) 1'=\H.f'i‘h" =10

0 fﬁ) e
V=M—x +
V1o

.\'-I
Ve —+C
i V1o

/0_ Find the particular solution of the ditferential equation 19x+4)y' =0 that satisties the initial condition y =
8 when x =3, where 19y* + 4y’ =C is the general solution,
a) 19x° +4p? =252
b)  19x* +4y* =427
<) 19x% +4y* =235
4195 +4y? =203
e)  19x' +4y° =265

"‘ Find the function y=/f(n passing through the point (O, |8) with the first derivative ﬂ =E V.
dt 3

1

B ) =180

b)  w=e' 413

} ) 2,1

4 Y1) =—1" +18
I3

1

B ) =18e)

e) W)= et +18



,02 Use the ditferential cquation % == and its slope field to find the slope at the point (-5,5).
. X 4

E

10
0 .

5
1‘|‘_Hl-r|1|ﬁ{:ur|||[rirr
05 4 5 g

X ]

,5—:]
a) =75
b) -25
¢) 15
d -15
e) -3

| ‘4 Sketch a few solutions of the differential equation on the slope ficld and then find the general solution

) y=Cin(4-y)
b)  y=4+Ce
c) Yy=4-2C¢
) y=Cin(y-4)
€)  y=4x+(Ce






