Name

SLOPE FIELDS Practice

d
Y__3
dx

B Y - — — ~=% \ | | | P e N T )
R AN | — /4,_ | | | e b e - -~ o~ o~ 24\\ e -
~ o~ o~ t+ N — = =~ 1 Vb0 B —_— e e N S o -
AN S - — = ~ 1™y b | P P —_ - -~ 1| s -
L —_ — - ~ 1 v 1 | | P B . T
- 3, 1 - 3 1 1 1 & Ps N "
- ! had ] T T T * .3 ra
<t ~ i T =t ~ o + =, =t o N T
~ ~ o~ ~ %t N | — — = ~ 1 ! | | — e e o - - T T e
B T N SN | — — — ~ Y\ [ | P P -~ N for — — —
~ ~ %+ N | - ~ 1 % | | | P R ~ 0\ S e -
0 — zlu_q/ | DI [ /u_q,_ ! | | G\ Pl —llv..I S .'u_q.\ o
L - — -~ ~ 1 \ | | | P e e —_—— o~ Y | s s -
N T _ — - | ¥ - — - = — — — —=4& — — — ] — ~ =~ =¥ /- -
N T _ =] 4= | = === LT — e AN R
T _ - | 4+ - - - = || = = = =4 L — | | = ~ =~ N oo -
NN N N TN N N N — - ~ | 4 - - =] | = = = = e | | — — — e N A A
~ -~
N S T S R ~~sN e
hﬂl. L rl L i i - i z hﬂl 1 hnl N N - 14 \\
e e—fe—— Fe——re—f— L3 } * N - o o - 1
=t i~ ﬂw_ Iﬁ. =t i~ ﬂw_ Iﬁ. -+ 1 J/_ Iﬁ. I
A B B A —_ N | X s - - - - — — ] - — — e N\ VA
e e e e \ | | J_\ 1 /7 — — | | +5— — — — — =~ N _.1\ -
P e 2 D S | — 4+ — — — — N Som s
A. —_— \||__.\ _—— - C -~ _ :rl__.n.r; _—— - L —_ = Ill_ql e I....., ~ N\ |__.\ -
sl P S _—— _ + - = = = _ _— e e— e —_— — — - -~ ™~ N S e -
N\
i
_ - T T T=f T 1 11 T
y 4 L, =t
~ NI, + v ;S L L 8 S - -1 - - - ~
V)
— 2X - + 9\ < |_V|,. VAR S A T
\—/
_ _ 2 >~ . H = = AR EVEN PV YAVEVEVES TV
= o &) y \S) — 9 ~ L N
I A U U N T W U W Y T N N
I I I I I I I I AR AR -
| R A R alx AR A R alx AR | & A3 T - - « - R N
g3 BlZ 23 IUZ BF % B¥ 23 38 N . | 7 N N - A i T
—_ NN NN LN N NN T T T
N ™ < 0 0 &~ e o S A Y ANV AN YRV
VARV D SV A S Sy el el el
il VA S A I - 1 - -
T T
[ 1 |




AR A A A
PR A A A
T A A A |
T A A 4

an
/

FA A A A
AV A A A

—_—— —_— — — 0 — — — — —

-7 /]
) ST A B |
-7 /7
- s /)
-7 /7
- /7 ]

F 3
v

o

o

N
-

AY
ANEA N

N N2y — ST
\

YONH4%

RNA

3

\

\

Name

— =3 —x?
= cosx
dy

1) 2 =-3

SLOPE FIELDS Practice

SR T - s -4 -~ N =¥ - -~

b S T T I R B — ~ NN Y - -

) SR T | | P —_— e e\ VA e

1% V] P B —_ - -~ 1| s -

h N T T B | R e T e e
.h.v. [N T N | N .

! -_1 ' |___. =+ =] N ’ o T
~ %+ % | | P e —_ ~ N b ¥ - -
~ /_._,__, | | | P R -~ o~ N | \J_\ — -
Lo S T R | . ~ \ S e o -
~ fqv b1 O~ -+ -~ =~ - ~ .J;f/,,i\\\
- %+ % | | P . e —_—_ -~ 1 | s o -

* — — — - — — — =& — — — ] N Y e
1= _ _ | - - _— _ | -+ _ _ — e N RV A Y
IIIIIIIIIII . _ _ — — e N P
b - - - | = = = = |2_ _ . — e N A N
V3 - - - = o _ — _ —_— e N S -
N s I T < - ~ > > ~ + < o B ” 5 T
N } L - — — _ L _ Y S e - -
| ST B Y A - — 1 | 4= = = = — N WS
s 1 N~ o~ - o~ w | — 4+ — — — — AN A
Hl
- N S -
-~ do— == = - —_ —_ 3t — — —= = T
T b
- . | —m — —m + — — — — —_— e N S - -
=
_ T T = T T T 1 — == fF - ===
o
> = n /Z s s s ¥ s s -9 T - - -
NS/ + ~
[ ~ > VAV VS BV — e e e~
~ = "
N + ,Mu\ = P Y A B R A Y A A A A A A
—/
_D_.v ,WA\ k7 Il A T W U S N S Y T
Il | oy P
NS N Sy
Sl a1z 213 slg [0 v T R v T
TS TS —_ A W W W 'S W W W T T e ]
= = S A Y VANV CV YA
VARV SRV S S -~ = 4t = - - -
o - w VAN PV AN Tr—- 14— -~ ~
[ 1 O




Slope Field Task Cards Name

Directions: For each differential equation task card, match the appropriate slope field and state a reason to
justify your choice.

DE SF Evidence

10.

11.

12.
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Slope Fields Task Cards
ANSWER KEY

NOTE: Evidence is subject to student understanding and is not included with this key.

DE SF
1. F
2 K
3 H
4 C
5. J
6 A
7 G
8. B
9. E
10. M
11. D
12. L
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TEACHER NOTES:

If you do not have access to an interactive whiteboard, you can teach this lesson using transparencies of the
slides that follow.

1. Use atransparency of slide 1.
2.  Place another blank transparency on top of slide 1. Then, have students draw short segments, tangent
to the curves, on top of the slide, to create a slope field, as shown.

3. Remove slide 1, this leaves only the slope field of
parabolas in the form y=x? + C.

4.  Use slide 2 to discuss the infinite number of solutions
to this slope field.

5.  Use slide 3 with any derivative.

2]
Ja|

dy X :
| preferto use — = —7 because it leads to a

dx

circle. If you think of a slope field as a set of “signposts”

pointing in the direction we should go at each “marker,”

it becomes easy. Give each student an ordered pair to

evaluate the “slope” in the window from [-3, 3] by [-3, 3].
6. Have them sketch their slopes on the slide 3 transparency.
7. Slide 4 is the completed slope field for a particular solution,

with the initial condition of (0, 3),

the solutionis x2 + y>=9 for-3 < x< 3.

Se|ogel

Ualiles

| W U A R
L . S il AN
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This is a rich opportunity to open the discussion about possible constraints that College Board might
require during the AP Exam. Some thoughtful questioning might include:

1.  What solutions would constrain the slope to be horizontal? If y-values aren’t zero then x = 0 would
be a possible solution.

2. How can the slopes approach vertical? As long as x-values aren’t zero, then as y approaches zero, the
slopes are approaching vertical. Be sure to remind students that 0/0 isn’t 1, and, that solutions
cannot pass through any undefined slopes, including vertical slopes.

3.  Arethere any absolutes in this slope field? For example, the slope will ALWAYS BE NEGATIVE in
Quadrants | and lll, and ALWAYS POSITIVE in Quadrants Il and IV.

4. How would you sketch the particular solution, y = f(x), that passes through the point (0, 3)? Will they
recognize the fact that their answer must be a function? When reading the prompt that asks fory =
f(x), do they know that their answer must pass the vertical line test, and will not include points where
the slope (derivative) is undefined?

5. For our particular solution, with the initial condition of (0, 3), the solution is x2 + y2 =9 for -3 <x < 3.

© 2018 Flamingo Math™



TECHNIQUES FOR HOW TO DISTINGUISH BETWEEN SLOPE FIELDS:

While graphing calculators, DESMOS, GEOGEBRA, and my favorite WINPLOT will draw slope fields, students are
not permitted to use technology on the AP Exam. Students should know how to sketch slope fields by hand; and,
know how to identify a slope field for given conditions or particular solutions. How do you explain, guide, and
direct your students to develop a technique for such situations?

What strategies and trends do you look for when matching slope fields?

. Look for places where the slopes are 0; that is, dy/dx=0

. Look for places where the slopes are undefined

. Look at the slopes along the y-axis

. Look to see if the slopes only depend on x; vertical translations

. Look to see if the slopes only depend on y; horizontal translations

. Is the derivative changing on intervals of x, y, or both? If it’s only changing on one variable then the rate
(dy/dx) will only contain that variable.

. Look to see where the slopes are positive and where they are negative

. As a last resort, plug in random points. Such as, (1, 1) (1, —1) (—1, —1) and (-1, 1) for example. You want to
eliminate possible answers.

© 2018 Flamingo Math™


https://www.desmos.com/calculator/p7vd3cdmei
https://www.geogebra.org/m/W7dAdgqc
http://faculty.madisoncollege.edu/alehnen/winptut/Install_Winplot.html

Slide 1
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A% |essons of the highest quality for teachers and students.
My products include guided notes, Foldables,©® SMART
Board® Lessons, games, activities, homework,
assessments, and so much more. My resources are
focused on three courses for your honors students.
Algebra 2, Pre-Cdlculus, and Cadlculus.

Earn credit toward future purchases:

Go to your My Purchases page on Teachers Pay Teachers. Look for
the Provide Feedback button beside each purchase. Clickit and you
will be taken to a page where you can leave a short comment and a
rating for the product. | truly value your feedback and insight. It helps
me create new products and improve on existing items to meet your
needs and help students succeed.

Thanks, [ appreciate your

support! | Tg g


http://www.dinah.com/
https://www.teacherspayteachers.com/Store/Jean-Adams/Category/Algebra-2
https://www.teacherspayteachers.com/Store/Jean-Adams/Category/PreCalculus
https://www.teacherspayteachers.com/Store/Jean-Adams/Category/Calculus
http://www.flamingomath.com/blog/
https://www.facebook.com/FlamingoMath
https://twitter.com/FlamingoMath
https://www.pinterest.com/jeanfaye/
https://instagram.com/adams.jean/
https://www.teacherspayteachers.com/Store/Jean-Adams
mailto:jean@flamingomath.com
https://plus.google.com/u/0/+JeanAdamsFlamingoMath16

Thank you for downloading my product! | appreciate your patronage.
Please feel free o email me at jean @flamingomath.com with any questions, concerns,
or special requests you might have.

Terms of Use

® 2012-2018 Jean Adams - Flamingo Math™, LLC

All rights reserved. This product is for your personal classroom use only and is not
transferable. This license is not intended for use by organizations or multiple users,
including but not limited to schools, multiple teachers within a grade level, or
school districts. If you would like to share this product with your colleagues or
department, please purchase additional licenses from my store at a discounted
price.

Copying any part of this product and posting the resource on the internet in any
form, including classroom/personal websites, social media, Amazon Inspire, or
network drives is prohibited, unless the site is password protected where only
students can access the content. Violations are subject to penalties of the Digital
Millennium Copyright Act (DMCA).

Thank you for protecting my work!
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