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1. %(sinx): 2 j—x(cosx}= 3 ;—i(ran.r)z
4. %(cscx}: 5. ;—i(secx)= 6. %(cotr):
) b (w)- o 4
10, %(c]: 1 %{lnx): 12, %(hﬁ):
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13, _[sinm!r= 14, Icos.\‘dxz

tn

. Jlan xdv =

16. Icot.tc-’.\'= 17. Ic‘u‘x= 18. Jc"J-Zx:dx:
19. Edr= 20. I(_;—il]dx=
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Calculus — Initial Value Notes & Practice

DIf f(x)=3x" and f(1)=6

—_—

for=x+ L
b=y +C
=5

find the particular solution to the differential equation
Jarticuiar solution 1o |

T e——

Applications of Initial Value Problem

2) The velocity of a particle moving along a line is given by v(1)=4¢" =3¢ attime r. If initially the particle is
_at x =3 on the line, find its position when 1 =2

3(t)= X (+,%) S(o)=3 st2)= ?
-7
S(2)= ¢ Y 2 21’\2 %,:At:s('l)_$(_o§
L 3 Q)= 1143
st = -+l 3 | )
3=ol-ge =34 sm:l-j wl-slde = s
=3 3
S (t)=

= 343 N |.| [0
t"\ t'\g J 3_‘[} tl s(2) = 3 E
2+ 9 =
3) Suppose that af¥), the acceleration of a particle at time /, 1s given by a(t) — 4¢ -3, that v(1) = 6, and that
5(2) =5, where (1) 1s the position function

a) Find vi1) and si1) .

3
wWw=a2¥-3t+C s) = 3Jc——e e+l
= 2-3+C

5 = %L )- 32 (4)4-7(1)4'('-
=-\+C ")

3 2
2.3 -2%
swy=3t 3ty é ’

b) Find the position of the particle when ¢ = |

S = 9—%-% -2
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1) Decide which function from column 2 1s a solution of the differential equation in column 1.

dy o S = Qeomx =
3_2} d I) v=2sm(x) I tﬁ'

/n(}f"=-4y O y=sin) Y = N, CoSAX «3_" = Hom sz)

& . 2X sthdd Ly
VB, oo 1) y=e du_ - 2e = 2 - e
dx VS l} \-}
2., ’2& -%
L, Cmy=e o -3l = _Qu wwa 3= 0
. x X x X
e) ¥ =2y +y=0 €. V) y=x \}: Xe + & b”:‘ xe +€ + €

X x " X
(282 N (ELE) +x€
« -
e v - pE-Ze e = O
2) A solution 1s given for each differential equation. Show that the function really 1s a solution of the
differential equation and determine the particular solution that satisfies the given condition,
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SLOPE FIELDS

Z.d—zl\
LS
I AR BT
\\N =k /4 VRV AV
N - . e
NN — ¥ 7 I IR
NN e~— VY /o L T SR T T T SN
4.£=2.\'
dx
[//- \‘
I VA & AN
s —

50Dy

dx

VS AR S 4

S S —_— S —
LU W TR R S SR Y ~ N\ /s s -
O T S ~ %\ /A
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Match each slope field with the equation that the slope field could represent.

(A) (B)
—_—— 7 N e —— — =+ N
—— N NSNS
_—— —~—— NS RS NS
‘i 1\: _‘\ rl’l[\\ ro‘
—— S N——— N F NN
A S NSNS
—_—— L pu—— RS TN
(C) (D)
T INF77 7T [
BER Y SR N S S
BEEY Z2 R A Y U S
)L . T A _od L
L T 1 A |
B N R N e B
IR o I A Y N S
I N S (5 N T S
(E) (F)
- SO T7177F~7T1
N B | A=+~ 7 101
~N\ N AN~ | 7ote i i ]
= b 4
N R | 7777
SNNoLNN~ | 17t 7]
S NN AN |  f ot ]
(G) (H) \‘j*
—_—— Y —— e & A
| e P S
—— | S PV VAV Ar I ey
RN S sos ks
e o £ v Py
A
7. y=1 D 11 \=]:
x
8 y=x I 12. y=sinx E
9, y=x A. 13, v=cosx »

10. _\'=%_\"‘ F 14. _\'=I|1|_\'| (’)
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Match the slope fields with their differential equations.

(A) (B)
F e S AT
JU P SN \—/x{uu
P17 /ENA No—-A 7 /11
TR YYEY, NN
NN NS SNw—F sl
NN e e S We— s L]

(©) D)
TT T L% ~—7 TT T T {17717
VAV A N=S S VAV AV AN S AV A A
}}}\“-{{{ YU IS S
VAN—F 711 N NS
CNN—=s L0 AL TR TR TR SN
Se—v 2 b PR S

16. L=y b 18, —=-=—
¥

19. The calculator drawn slope field for the differential equation j—‘ =xy is shown in
X

the figure below. The solution curve passing through the point (0, 1) is also shown.
{a) Sketch the solution curve through the point (0, 2).
(b) Sketch the solution curve through the point (0, -

\i:

)
T
|
/
\
I
1

f—— | ———

e | ]
=

el B
(R P —

S
USRS

et |

20. The caleulator drawn slope field for the differential equation % =x+ v is shown in

the figure below.
9 (a) Sketch the solution curve through the point (0, 1).
o (b) Sketch the solution curve through the point (-3, 0).

X
N~ 7
N
S

4

N

[N A
(RN S
DTN RS

\
|

—»/|‘-‘1¥

i i
==

= —
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Slope fields Practice

=3

c . Using the graph below, for what values of ¢ is lim y(r)

1. Suppose the initial condition y{0)

finite?

———N
———— S
———

' 4 ' 4

————N
——— ]
S e
—_——— S
—_———N
——— e
———— ]
——— N
N S
—_——N

O

of the solution that satisfies y(0)

2. Using the above graph, sketch the graj
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Match the differential equation with its slope field.

- PR
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B W A g,
NN T p
B L T
B N [ P
Y f -
B e e B B
e
R
lllll B R
JJJJJ —— e

rrrrrr SaN S -

R e L A

Which one of the following could be the graph of the solution of the differential equation

V

whose slope field is shown above?

(A)

(©)

(E)

d.com

Copyright {c) 2004 by College Entrance Examination Board. All rights
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. . Cdy xXy+yt .
6. The slope field for the differential equation XV il have vertical
dv dx+2y

segments when
(A)y = 2x, only
(B)y = —2x, only
(C) y=—x", only
(D)y = 0, only
(E)y=0or y:-_\'2

LSS LSS
fhrrrtnrrTrrrrrrrd
I I I I e o B B B A A |
I L O Y O I I O O O O
I O e o Y I O O I
I T I I Y O

Which statement 1s true about the solutions y(x), of a differential equation whose
@ slope field is shown above?

I If ¥(0)>0 then lim y(x)=0.
L If =2 < (0) <0 then lim y(x)~—-2.
IIL. If y(0) < -2 then lim y(x)=-2.

{A) L only (B)lonly (C)llI only(E) 1, 11, and II1

Copyright (c) 2004 by College Entrance Examination Board. All rights . Available at d.com
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9. Which choice represents the slope field for JTJ =cosx? (3‘7- SNX
dx

i Lt i T T Y b m)//fx\\\ A — N
NN R S S N NS — P N N o —m N
R e Ea e NN o —
e T S S S —N N
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e e e e T = LN -~ N
N N L SN P R T A
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e T e N N S S
N ANN = A F NN~ — LN N N e S S e
AN S A S S N N — P N N il N
AN S A A N N S — P e N A e N
_"“\\"“"'/,,//""“\\"“_ LS EmNNN TS S SN

(€ (D)
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S —— A — e —— S -
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S —— — A e P ——
S —— —— e P e e e —
e i e
P R e e A
S —— A — S S —
S —— ) e
S —— e e P e e
S —— —— A S e S —
S = —— S A —— S ——
S —— eSS s S
(E)

NN S =N = S

P R et T

R e e i i

i T N

e e Ny

AN s LA N

e e g

P N

D N

MmN S SN -

T T S P

P

e St
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10.
1998 BC 24

Shown above 15 the slope field for which of the following differential equations?

b b @ _x b

5 dr
A) =1+ B) © = C) " =x+y (D E) & =1
A =hx (B =x ()dxx)(),}__ (E) , =y
Copyright {c) 2004 by College Entrance Examination Board, All rights 5 i at d.com
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Answers

4.DS5SB6.B7D

(0)=

y

, and the slope at (0, 0) is

b
x-1

8. (b) The particular solution is y

(d) Graph below.

and y=1.

1
3

The asymptotes are x

A&

~————

e\ A
——-—~\
—~—=~ A\
=\

e S S §

SSsA )

at
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