Slope Fields and L’Hopitals Rule Name
AP Calculus AB

o Consider the differential equation % =x*- % y.

2

(a) Find ‘;x—“zv in terms of x and y.

(b) Let y = f(x) be the particular solution to the given differential equation whose graph passes through the
point (-2, 8). Does the graph of / have a relative minimum, a relative maximum, or neither at the
point (-2, 8) ? Justify your answer.

(c) Let y = g(x) be the particular solution to the given differential equation with g(-1) = 2. Find

lim M . Show the work that leads to your answer.
==\ 3(x +1)°

0 Consider the differential equation Zli =(y- 1)? cos(zx).
X

(a) On the axes provided, sketch a slope field for the given differential equation at the nine points indicated.
(Note: Use the axes provided in the exam booklet.)
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(b) There is a horizontal line with equation y = ¢ that satisfies this differential equation. Find the value of c.

(c) Find the particular solution y = f(x) to the differential equation with the initial condition f(1) = 0.




Consider the differential equation % =1-y Let y = f(x) be the particular solution to this differential

equation with the initial condition f(1) = 0. For this particular solution, f(x) <1 for all values of x.

(o) Find lim-L&)

. Show the work that leads to your answer.
x-l x3 -1

dy

(c) Find the particular solution y = f(x) to the differential equation = = 1 — y with the initial condition

dx
f=o.

Consider the differential equation % = T_ Let J

¥ = fi{x) be the particular solution to this differential =
equation with the initial condition f(-1) = 2.

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

(Note: Use the axes provided in the test booklet.)
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i(b) Write an equation for the line tangent to the graph of = ) | .
fat x ==1.

(c) Find the solution v = f(x) to the given differential equation with the initial condition f(-1) = 2.

Use L’Hopitals Rule to evaluate each limit. © lim 1lx+e™*
1. Iimstx Coom X
x>0 x 6. ||m Xl/x
5 Iistinx—sian X
-~ 0 x—sinx . 5x*—3x-14
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(b)

(c)

dy _ldy _L( T | )
2 =% "g&% ~ 2l 22
dy 2 .1
L4 = (9 -=:8=0
dx|(x y)=(-2.8) 2
d*y _ 1 21 )
= _2(—2)—5((—2) —7-8)-—4<0
(x, y)=(-2,8)

Thus, the graph of f has a relative maximum at the point (-2, 8).

lim (g(x)-2)=0and lim 3(x+1)> =0
x—>-1 x=>-1
Using L Hospital’s Rule,

; gx)-2)_ .. g'(x)
"ll'nzl(?'(x + 1)2] i xllm‘(f’(x + l))

Iimlg’(x) =0 and Iimlé(x +1)=0
X X

Using L Hospital’s Rule,

xILnjl(6ﬁ;(i)l)) : X'L"_‘u(gléiv)) - _?2 - ”%
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2

interms of x and y

2 : conclusion with justificati

3 2 : L’Hospital’s Rule
"\ 1:answer

(a)

(b) The line y =1 satisfies the differential equation, so

(c)

c=1.

1

(=1
—(y- 1)_l = %sin(ﬁx) +C
1

-y

- dy = cos(7x) dx

_ 1
—E51n(frx)+C

1= Lsin(r)+C=C
T

1 .
= Esm(frx) +1

=sin(zx)+ 7w

T

- for o< x < o0
sin(zx)+ 7

{ 1 : zero slopes
1 : all other slopes

: separates variables
- antiderivatives
: constant of integration

- uses Initial condition

™
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. answer

Note: max 3/6 [1-2-0-0-0] if no
constant of integration
Note: 0/6 if no separation of variables



Answers
1.
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(b)

(c)

Since f is differentiable at x =1, f is continuous at x = 1. So, 5. { 1 : use of L’'Hospital’s Rule
limf(x)=0= lim(x3 - 1) and we may apply L Hospital’s - L 1: answer
x—l x—l
Rule.
L) S T
lim = lim = =—
iyt o1 ol 3y lim 3t 3
x—l
% =1-y | : separation of variables
X Sy
| : antiderivatives
1 . .
jTy dy = JI dx 5 1 : constant of integration
1 : uses initial condition
=In[l-y|=x+C 1 : solves for y
“Inl=1+C=C=-1
Note: max 2/5 [1-1-0-0-0] if no
In[l-y|=1-x , ,
constant of integration
1-y|= el™* Note: 0/5 if no separation of variables
f(x)=1-¢"
(a) 2 { 1 : zero slopes
¥ " | 1 : nonzero slopes
a4 % \
-~ it ~ R
0 0 I 2 !
(b) Slope = % =2 1 : equation
y=2=2(x+1)
(c) Lza‘y = —%a’x 1 - separates variables
¥ 2 : antiderivatives
1 _i +C 6 1 - constant of integration
¥ 4 1 - uses initial condition
_% = _zl +C C= _% 1 - solves for y
y= 1 __4 Note: max 3/6 [1-2-0-0-0] if no
i 1 4l constant of integration
4 4 Note: 0/6 if no separation of variables







