Monday, December 7, 2015

p. 644: 26, 27, 28, 30, 41, 42, 44

Problem 26

1

Problem. Find the 4th Taylor polynomial centered at ¢ = 2 of the function f(x) = —-
x

Solution. The table of coeflicients:

n| [ [ f0) | 22
0] 272 7 »
1| =273 | =% | -3
2| 3z | 2% o
3| —4lz™® —;—é —
4| blg=® % 2

The polynomial is

1 2(x—2) 3(x— 2)2 Az — 2)3 5(z — 2)4
22 23 23 o1 T
e -2)+ 3@ -2?2 -1z -2+ 5(z—2)%

Problem 27

Problem. Find the 3rd Taylor polynomial centered at ¢ = 4 of the function f(z) = /.
Solution. The table of coefficients:

n| f™@) | f™4) %
0| az/? 2 2
N - =
2 2i2!$73/2 2i5 251-2!
The polynomial is
Tz —4 x —4)? 1-3)(z —4)3
Py s T @ (1w

22 5.2l T 253
=2+ —4) + 5o — 4?2+ 75z — 4)%



Problem 28

Problem. Find the 3rd Taylor polynomial centered at ¢ = 8 of the function f(x) = /.
Solution. The table of coefficients:

n| f™@) | f™(8) f"Z'(S)
0 z/3 2 2
3 [ | &
2 _3%@_5/3 Py | o
3| B | F% | mea

The polynomial is
r—8 2(r-8)% (2:-5)(z—28)3

22 32.25.2 33.28. 3
=2+ 5(x—8) — 55(x — 8)* + 152z ( — 8)%.

Problem 30

Problem. Find the 2nd Taylor polynomial centered at ¢ = 7 of the function f(x) = 2% cos x.

Solution. First, we need the first two derivatives of z? cos z.
f(z) = 2* cos z,
f'(z) = (27)(cos x) + (z%)(—sin )
= 2rcosz — z’sinz,

f"(x) = ((2)(cos(x)) + (2z)(—sinz)) — ((2x)(sin x) + (2%)(cos x))

= (2 —2%)cosz — 4rsin .

The table of coefficients (using the facts that cosm = —1 and sin7 = 0):

n [(@) ) [ L2
0 2% cosx —? —?
1 21 cosx — x’sinx —2r | 27w
2| (2—a?)cosa —dwsing | 72 —2 | T2

The polynomial is

(m% = 2)(z — m)?
2!

=-—m?—2n(zx—7)+ (WQT_Q)(:E — )2

Py(z) = —71* = 2m(z — ) +




Problem 41

Problem. Approximate the function f(z) = e* at z = }L using the polynomial found

in Exercise 13.

Solution. The polynomial found in Exercise 13 is

32 32
Py(x) =1+ 4x + 82° + gx?’ - 33:4.

1 1N? 32 /1\° 32/1\!
b= (3)+s(3) + 5 (1) +5 ()
1 1 1

14144 -+ —
T TE T

= 2.708333 - - -

Therefore,

Problem 42

Problem. Approximate the function f(z) =2 at v = % using the polynomial

found in Exercise 20.

Solution. The polynomial found in Exercise 20 is

1
Py(z) =2® — 2% + §$4.

Therefore,

1 1 1

=55 125 T 1250
— 0.0328.

Problem 44

Problem. Approximate the function f(z) = 2?cosz at x = % using the polynomial

found in Exercise 30.
Solution. The polynomial found in Exercise 30 is

(7* —2)

Py(z) = —7* —2m(z — 7) + 5

(z — )2



Therefore,




