HOMEWORK 11 FOR MATH 2250 - MODEL SOLUTION

Every problem will be worth two points.

(1) Use Newton’s method to estimate the one real solution of 2® + 3z + 1 = 0. Start
with zy = 0 and then find z».

fx)=2*+3z+1= f(z) =32> +3.

f(x,) 3 + 3z, +1
Tpt1 = Ty — =Ty, — —=———F—
i f'(x) 322 +3
x3 +3x0+ 1 0°+3-0+1 1
EtT Ty TV T3 2r3 3
3
xQZ;Bl_M:_l_(_%) +3.(_%)+1:—§z—03222222
323 +3 3 3. _%)24_3 90 ' '

(2) The curve y = tanz crosses the line y = 2z between x = 0 and = = 7/2. Use
Newton’s method to find where.
y = tanx crosses y = 2z when tan x = 2x or equivalently, tan x — 2z = 0.
Define f(z) = tanz — 2.

f'(x) = sec® —2.
f(z) tanx,, — 2%,
Tyl = Tp — =z, - ———,
i f'(z) sec? z, — 2
Set To = 1.
tan rg — 2x¢ tanl —2-1
= - =1— — ~1.31047803009.
R sec2 g — 2 sec21 —2
tana; — 2
0y = 1y — BTV ENL 9939290965,
seczx, — 2
t -2
g = @y — 2 T2 T EV2 1 1760500,
secZ xy — 2
tanzs — 2
Ty = g — 3 28 116592650831,
sec? x5 — 2
t -2
T = g — LT 2T 116556163635,
sec’ Ty — 2
t —2
v = a5 — 2T T I 16556118521
sec? s — 2
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(3) Find the definite integral

/ 2 cos2x — 3sin 3zdz.

/20082$—3sin3x = /20082:13—/3Sin3xdx
= 2/c082x—3/sin3xdx

1 1
= 2-§sin2x—3- (—gcos3x) +C

= sin2x + cos3x + C.

(4) Solve the initial value problem

d’s 3t ds
ER dihes o W
d’s 3t ds 3,
N i .
-8 @ 1w ¢
ds 3
= | ==424+C=3+C=C=0.
3 dt li=4 16 + +
d8—3t2
dt 16
ds 3 1
=4 - 1K
a 16 T "
1
4:3(4):1—643+K:4+K:>K:0.
1
s = —t3.

16



