Slope Fields and Differential Equations
Page 2 of 10

1. Shown below is a slope field for which of the following differential equations?
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2. Which of the following differential equations could have been used to create the slope
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field below?
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3. Which of the following could be a solution to the slope field below?
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(A) y=sinx
(B) y=cosx
1
©) y=-
X
1
D) y=—
X
(E) y=ln|x|
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4. A slope field for the differential equation % =5-y will show
x

(A) A vertical asymptote at x=35.

(B) A family of parabolas opening upward.
(C) A horizontal asymptote at y=S5.

(D) A family of parabolas opening downward.
(E) A line with slope —1 and y-intercept 5.

5. Which of the following could be a solution(s) to the diffgrential equation % =02y7?

I y=e*+3
II. y=35e"*
L. y=7e

(A) Tonly (B) Honly (C)Ionly (D) MandIMonly (E) LII, and III

6. Which of the following could be a solution(s) to the differential equation il—‘; =3x%?

I y=x’+4
II. y=4x
M. y=2x"+1

(A) Tonly (B) IHonly (C) Ilonly (D) HandIonly (E) I, 1II, and III
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7.

(A)
(B)

(©
(D)

(E)

8.
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If the slope fields of % 1 and -Z—z = g(x) are perpendicular, then g(x) could be
x

which of the following?
gx)=-=
1
g(x)=—
x
gx)=x
glx)=-x
1
gx)=—-—
x

Which of the following differential equations would produce a slope field

perpendicular to every line in the slope field created by Y. sinx ?

(A) Q=—cscx

(B) Q=cscx
dy

C) —=-sec

© ) X
dy

D) —=cosx

D) ry

(E) ——cosx
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9. Which of the following is a solution to the differential eqﬁation il—d;; = yT—S (x=0)
with y(1)=1 and x>07?

(A) y=3-2x

(B) y=3+2x

(C) y=3+2¢""

(D) y=3-2¢""

(E) y=3+2¢"

il .
10. Which of the following is a solution to the differential equation % = x* cos® y with

y(0)=%?

x3

(A) y="+1

3

—
B) y==-1

3
(C) y=arctan (% + 1)

(D) y=arctan (53-3——1]

x3
E) y= tan(-;—l)
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Free Response 1:

Consider the differential equation % -3 and y#0.
y

(a) On the axes provided, sketch a slope field for the differefitial eqiiation given at the
nine points indicated.

AY

® L ] [ ]
® i® [ J

S
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L 18 o

(b) Find d_zy in terms of x and y
ax? '

(c) What is the particular solution y = h(x) to the differential équation with the initial
condition A(0)=-1.

(d) Is the point 4(0)=—1 a relative minimum, relative maximum, or neither? Justify
your answer.
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Free Response 2.

Consider the differential equation % =x+2y-1.

(a) Sketch a slope field for the given differential equation on the axes provided at the
nine points indicated. :

AY

V<

Le
=

2
(b) Find % in terms of x and y. Describe the region in the xy — plane in which the

solution curves are concave down.

(c) One particular solution to the differential equation pas$es through the point
(1, 0). Is this point a relative minimum, relative maximum, or neither. Justify

your answer,
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Free Response 3.

Consider the differential equation % = ycos(7x).

(a) On the axes provided, sketch a slope field for the given differéntial equation at the
nine points provided.

A 1

L9
-8

M

(b) Find the particular solution y = g(x) to the differential equation with initial
condition y(1)=2.

(c) Write an equation for the tangent line that passes through fc'he point (1, 2).
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1. Shown below is a slope field for which of the following differential equations?
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2. Which of the following differential equations could have beer used to create the slope

field below?
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3. Which of the following could be a solution to the slope ﬁeld below?
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)
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4. A slope field for the differential equation % =5-y will show
x

(A) A vertical asymptote at x=5.

3) A family of parabolas opening upward.
(C)YA horizontal asymptote at y=5.
(D) A family of parabolas opening downward.
(E) A line with slope —1 and y-intercept 5.

5. Which of the following could be a solution(s) to the differential equation % =0.2y7?

I y=e"*+3
II. y=>5¢""
. y=7e"

(A) Tonly (B) Ilonly (C) IIl only QEJ\S\}I and I only (E) L II, and III
N

.,

6. Which of the following could be a solution(s) to the differential equation % =3x2?
erveliat o

I y=x’+4

. y=4x

I y=2x"+1

((A\j\.'l only (B) Ilonly (C) Illonly (D) llandIIonly (E) LII andIII
\_
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7. If the slope fields of % =L and % = g(x) are perpendicular, then g(x) could be
X i

which of the following?

@A) g(x)=—§
1

(B) g*)=—

©€) gx)=x

(D) ) r(x) =—x

S

E) g()=-—
X

8. Which of the following differential equations would produce a slope field

perpendicular to every line in the slope field created by c_jy_ =$inx ?
ax ..
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9. Which of the following is a solution to the differential equation % 2= s (x#0)
X

with y(1)=1 and x>07?

@'—;}} =3-2x

-
.,

(B) y=3+2x
(C) y=3+2e""
D) y=3-2¢""

(E) y=3+2¢"

10. Which of the following is a solution to the differential equation % = x* cos’ y with

y(0)=77
3

(A) y=%+1

3

B) y=5-1

( <y

3
(C) }}= arctan (x? + 1)
5

X
(E) y—tan(? 1)

(D) y=arctan
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Free Response 1:
. A . . dy 3x
Consider the differential equation o ==— and y#0.
y

(a) On the axes provided, sketch a slope field for the differential equation given at the

nine points indicated.
3.iLY T~ _m——’t
K, pts |

e o

~ 7~ lpjr CLre pres
N + / [ pt+ Ofhye slops

Y=

/1N

2

. dy . -
(b) Find in terms of x and y. =2 -~ 2x ( a_\
dxz i
BT = Wil

=

i

Y X
(c) What is the particular solution y = h(x) to the differential equation with the initial
condition h(9)=—1. 1A ] ;hxm* + | @_}]
L | Q Sep
aij = 334+ C 4% = 3x7+] | of anh,
& Ly + T r——— (h"lv
L Y = tUBKIFT a0
9 =C G'= "\'}3;(-’2.}- \ (P* ANSuee

(d) Is the point ~(0) =~1 arelative minimum, relative maximum, or neither? Justi
your answer. I p.i. OLrS Lot 3‘945

h'(o)= O | pt Aush, £ code
h Q= -3 gw% froshess
Relative R W(©Y: 0 ard W'(0) 1 3
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Free Response 2.

Consider the differential equation % =x+2y-1.

(a) Sketch a slope field for the given differential equation on the axes provided at the

nine points indicated.

i / I pt (G40, S’O,%

Lot Negtve sbpes

¥

2 ‘ 1 2

2

(b) Find E{_ in terms of x and y. Describe the region in the xy — plane in which the ’5{3'}5
solution curves are concave down. & \O'{' S _f :

= |+&(x+ag-1) = Ax g -] L
Loncave down below +he hne Y= X

@ 1=
A

(c) One particular solution to the differential equation passes through the point
(1, 0). Is this point a relative minimum, relative maximum, or neither. Justify

\ p_', ‘jl :OBP‘%‘S‘

ox Ipt y'= 1
Iy = | pF answer widb jus‘l-ﬁﬂﬁm

Relatne. rarimum ble 4'=0 + 9" 15 Posdue

Copyright © 2009 Laying the Foundation®, Inc., Dallas, TX. All rights reserved. ' Visit: 1w, leyingthe foundation.org

your answer.

23



Slope Fields and Differential Equations
Page 10 of 10

Free Response 3.

Consider the differential equation % =y oS (ﬂx) .

(a) On the axes provided, sketch a slope field for the given differential equation at the
nine points provided. -
Q pts
3 ‘ P+ :{:‘7‘(‘#';(}“\ fﬁlj&\’}l
Y %
\ ) ~ l@—k C,—-h o S o

e -

(D pw‘s

2 e o 7 e o 2 l ‘p'} d VOY f’ﬁ!ji\

B &p+ mﬂ+(de'plv¢.

Lo Ipt

’ | P'l' \Y\A c& C(‘)pd
| pt Dlve for W

(b) Find the particular solution y = g(x) to the differential equation with initial
condition y(1)=2. _

(o In Syn X lnu=z Sinmx
S @?gjmss X dx “(g ) —”-é“‘ +C EE%L +«qu

%“\

(c) Write an equation for the tangent liffe that passes through the point (1, 2).
™M= QcosT
W-a = - Q (x ~ I) UF}Jr CqU@l'DmB ling
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