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1. {a) ¥ The tangent line at o0 = 1 intersects the z-axis at o = 2.3, so0
@z 22 2.3, The tangent line at = = 2.3 intersects the r-axis at

@t A g0 es =2 30

=

| \\{..,____,,r, x

{b) & = 5 would maf be a better first approximation than ;= 1 since the tangent line is nearly honzontal. In fact, the second

approximation for 1 = 5 appears to be to the left of e = 1

3. Since w; = 3and y = 5z — 4 is tangent to y = f(x) at & = 3, we simply need to find where the tangent line intersects the

peaxis. gy =0 = Bra—4=0 = @,=41

5"

L ¥t
4. (a) (b)
%y /’== 0l 1 \3 3 = 9 1 \a 3 x
If vy = 0, then e 15 negative, and @z 15 even more [f 1 = 1. the tangent ling 13 honzontal and Newton's
negative, The sequence of approximations does not method fails.
comverge, that 1s, Newton's method fails.
¥ ¥3
{c) / (d)
=—"’"/<:\ —— - =_"""//-\ T »
TN (AN
If vy = &, then xe = 1 and we have the same situation [f 1 = 4, the tangent line i3 horizontal and Newton’s
as in part {b). Mewton’s method fails again. method fails.
{z) y [f a1 = &, then w2 is greater than 6, za gets closer to 6, and

the sequence of approximations comverges to 6. Newton's

method succeeds!
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B g
a, + 2

b flx)=2"+2 = [2)=5" s0@01 = 20 — T Nowm = -1 =
Bl
(—1)" 42 1 (—1.2)7 42 )
fg=—1—-"————=—-1-=-=-11 Tz = —1.2 — ————— = — 1. 1520,
ra 5 (-1 5 = I3 B—L1.2]° 3

. 2
sinx, — T

M. sine = x50 f(z) =sinz — 2 = [f'(&)=coser—22 = \rn

Tni1 = dp — = From the figure, the positive root of sin @ = 2*
oo @y, — i, “ l =
mnearl o =1 = w2 = (891396, ra = D.ATHORE,
g 22 LBTOT26 =2 rs. So the positive root 1s (LETETLE, to six decimal places.
13. 5 flay=a% —xt — 509 — 2 + 4+ 3 =
—:!.r -"'_"'"’f\ : l[ 3 Fia) =5t —dor? — 1522 — 22 +4 =
5 4 5 2 "
Ty, — &y — B, — oy, +da, 3
Tyl = T — I T —— From the graph of f,
there appear to be roots near — 1.4, 1.1, and 2.7.
ay =191 .4 =11 o, =27
e 72 —LABEL09T0 e 22 LOTTA0L402 rp 7= 272046250
Ty = — 139194698 xs = LOTT30442 Ty = 271987870

rq f2 —L30194601 == @5 rq 22 LOTTIOAERE = o5 rq m= 2TIO8TEIY = w5
To eight decimal places, the roots of the equation are — 139194691, LOTTE0425, and 2.71987822,

18. 4 From the equations ¥ = 3sin(z?) and v = 2 and the graph, we deduce

that one root of the equation 3sin{z?) = 2 is & = 0. We also see that the
3 2 graphs intersect at approximately 2 = 0.7 and 2 = 1.4,
\/ \ flx) = 3sin(x®) — 22 = f'(2) = 3cos(x®) - 22 — 2, 50

Asin(z?) — 22,

—4 Bt = Tn firy cos(r2) — 27
ry = (.7 =14
g == (LG2305680 xy =2 1.30530295
ry o (LG9290996 == 1y xg = 1.3O5R50TS

g f2 LADBAA0OTT = 25

To eight decimal places, the roots of the equation are (.692990096 and 1 30525077.
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22 (a) flz) = ig —a = [z)= —L_ 80 Ly = Ty — Lii;jf:za =, + &, —ard =2, —ar?.

x2’
(B) Using {a) with a = 16594 and =) = % = (L5, we get ma = (0L5TH, mg == (LBSR485 and oy =2 (LEBSETED = 25 So
1/1 6984 = 0 588780,

23 f(x)=a2" —3z+6 = [fz)=232" -3 Ife; = 1, then f"(2) = 0 and the tangent line used for approximating a5 is

horizontal. Attempting to find o2 results in trving to divide by zero.

25. For f{z) = ) = %:r—"”f:3 and

1/3

fla) Fri, T
Tatl =T = e = Tn = T 37 = &n — dir,, = —2a,,. Therefore, each 1
f [J?H] ?E“ " _L_,.-""'
* L L L]
3

e Sl .

suceessive approximation becomes twice 45 large as the previous one in absolute value, s
st the sequence of approximations fails to converge to the root, which 1s 0. In the
figure, we have a1 = 0.6, w2 = —2(0.5) = — 1L and 2z = —2{—1) = 2 - 3 -

R @pla)=a" -2+t + (L+2r)a” —(L—rla* +2(l—rlz+r—1 =
pla) =52 — 42+ vz + 31+ 2002 — 2(1 — )z + 2(1 — +). So we use
o — (24t + (14 2r)2d — (1 —r)22 +2(1 — 1)z, +7— 1
Tatl = Ta ~ Brd —4(2+ )zl + 31+ 2r)a2 — 21 —r)z, + 2(1 — 1)
We substitute in the value r 22 3.04042 x 107" in order to evaluate the approximations numerically. The libration point
L1 15 slightly less than 1 ALl from the Sun, so we take a1 = (L85 as our first approximation, and get @ma = (0LBGE08Z,
g e 097770, 2y =2 098451, p; =2 0098830, ry == 098976, r, o2 008008, ry =2 092009 = xq. So, to five decimal
places, La is located (0.958999 AL from the Sun (or 0L01001 AL from Earth).

(b} In thiz case we use Newton's method with the function
ple) —2rx® =2 — 24+ + {1+ 202 — (L4 7l +2(L -7z r—-1 =
[p(:r} - 2?‘3:3:: = Bz — 42+ r)a’ + M1+ E-r‘}.?:2 — {1 +v)z+2{1 —r). So
o — (24 r)ah + (L+ 202l — (L4 r)ad + 21 — )z +7—1
Brd — 424+ r)zd + 31+ 2r)e - 2(1+r)zn + 2{(1 — 1)
r 2 304042 x 1075, La is slightly more than 1 AU from the Sun and, judging from the result of part (a), probably less
than 0L02 AL from Earth. S0 we take 2, = 102 and get @ == 101422, 05 = 101118, o,y == 101015,
ws = LOLODE = &g, S0, to five decimal places, Lz 1% located LOLO0S ALT from the Sun (or 0L01008 ALl from Earth).

- Again, we substitute

Lppl = I —
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