Exam 4 Solutions
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. (@) _Step X opproximate y-value | Ay= slope Ax
O O 1 (1+0-D(.1) =. 1
1 0.1 14.1=11 A+ = 121
2 0.2 11+.121=1.221 (1.22440.20.220)( 1) = . 14652
3 0.3 1221+,14652% | 306% (1.36%+ (0.3X.33N( N~ 178
4 C.4 1363+.17% = 1.546 (1546 + 41 S46)( D=, 2)(
5 0.5 1.540+. 216 = .72

y(0.5) % {. 762
(b) The slope Field shows that the solution curves are concave up in
the first quadrant, so a soln. curve through (0,1) will e concave
up to the right of the y-axis. TThus the tangent lines will lie Leneath
e soln., and our estimate is an undevestmade
() We have
=y exy =y (1)
J%ﬂ = [(4+x> dx (y*+0)
[Y\\Y\ = w+ X

e o x+'ax?
X - efe

y\=
We check that y=0 is also a solution, 50y = Ae™
s the gevxer&\ solution. Plugging n owr inmal cor\dmom gives

1= Ae = A= /‘) & X* , . 4. 5(8)"
so the exact solution is y=¢€ _ We have \/(o 5)= e
s %] %(o%"7 Ho2 = . 100

Thus +the ervor in usmﬁ OUr AppYOX.: in (@)
S Z ; , SO +he

2. (o) We know the Taylor sexies for et ooout €t=0 2
Toylor senes -‘F'vr -L-e obout t=0 is

, A ony constart,

=~ 1.9306%.

(other answers possible kS
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The general Hem S f:: '
(o) We have
fxtedt‘f’“ (t""y'y*%‘ )d{:
3 4 5 X

[:t_+£.+ AT = |

_ 4 > o Sk

- )’(2*“&37 '&7 5t T ! (n+2)
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Toylor series we tound N () with x=1. So
. = '1 -+t J — t - t '1 -, - .,_\ ' - = )
sum= J tedt%[te ef|! = e-e-(0-1) =[1].

use ﬂ.n&graﬁon by pa('*fs

() We nctre that the sum %*%*Z}EB * Sty = precise!y the.

3@Let )= sinx, Then  £(-3): sin(-5) =-3 -
()= cos x +(%)=cos(T)=%
£'60= -sin $(-5)=-sn(F)- 2
(%) = - cos % £05)= —cos (5)= "%

ond the Taylor polynomial of degree 2 approx. Siny for v neor a=-% is
P00 B v 5 e B) B x+B) - s (+5)
(b’) We have "FM)(X):S‘\“ 3{) oand this fen. 15 ma)(\’(ﬂ\-z-_ed on [_%) _%] ot

-TC

%x="Z, where it has value sn(C%)=-1. Thus M=1. TThe Lagrange

eror bound 1S .
BEvvor < f{g‘ ~zr T\ - ;1; ()"
., ot dy L
4.(a) Suppose that a straignt line s a soln_ o the diff egn. & =X"z2Y.
Since the %emewa\ eqn. for a s\—ra'\ﬁh’r fine is N =axt b, we can plug
the approprate pieces wito our At eqn. and solve for a and b
y=oxtb = M =a
Heoy-by D a= w5 (ax+b) = = x(ﬂ?%)*%_
-4=0 and o0-"%
a2 —2 b=-%
So if y=ox+b is 1o be asoln. o our i egn., it must be/--f—he,;
line \[=2>('4,
() " (@) many possible soln, cuvess,
one is sketched on
slope Field
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