Calculus BC

Test #3 Review ’

1. Consider the function f(x) =2 +x .

(a} Compute the 4td degree Taylor Polynomial %)f f centered at x=0.
(b) Compute the 4rd degree Taylor Polynomial of /° centered at x =2.

{c) Use both polynomials to approximate f(1.5).

2. Consider the function f(x)=2x—cos2x.

(a) Find P,(x), the third degree Taylor polynomial of f centered at a=0.
{b) Find (,(x), the third degree Taylor polynomial of f centered at a= g

(c) Use both polynomials to approximate f{1.8).

3.Let f be the function given by /(x)= cos(zx +%j andlet P{x) be the third-degree Taylor

polynomial for f about x=0.
(a) Find P(x).
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4. Let f(x) = vx + 1. Compute the second degree Maclaurin polynomial to estimate v1. 1. What is
the error associated with this estimation.

(b} Use the Lagrange error bound to show that

5. Let f{x) = In{x + 5) — In 5. Compute the third degree Maclaurin polynomial. What is the error
in this estimate provided x| < 0.1?




Find the radius and interval of convergence of the power series.
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Represent the following function by power series. State the radius and interval of convergence.
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14. f(x) = In(x? + 1) 15.f(x) = [—=adx

Find the first four nonzero terms and the general term for the Maclaurin series for each of the
following, and find the interval of convergence for each series.
16. f(x) = sin(2x) 17. f(x) = e

2
X

18. f'(x):xcos(x3) 19. g(x)=1+x

20. Let f be the function siven by f¥ x)= s—m_{s_f + %} and et P{x) be the third-degree Taylor polynomial
ﬁ for f about x = 0.
(a) Find P(x).

(b} Find the coefficient of x> in the Tavlor series for f about ¥ = 0.
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{c) Use the Lagrange error boud to show that f(il}} P[ IG§
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{d) Let G be the function given by G(x) = f;f{s'; df. Write the third-degree Tavlor polynomial

for G about x = 0.
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22.  Let f bea furction that has derivatives of all orders for all real numbers, and et Py(«} be the thivd-degree

Taylor polynomial for f about x = 0. The Taylor series for [ about v = 0 converges at v = |, and

!f("](.t)l < f_:_ ] for 1 2 5 4 and all values of x. Of the following. which is the smaliest value of & for
A7 n

which the Lagrange crror bound guarantees that | f(1) = ()] = £ ?
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23. The function [ has derivatives of all orders for all real mumbers with f{0) = 3. f(0) = -4, f"(0) = 2, and

F70y = L Let g be the function given by glx) = J (1) dit. What is the third-degree Taylor polyromial for g
o
about v = 0

(A) —dy 4 247 4 %.\-3

(B) —dv+.17 + —ie.\j
6

() 3v—25% + %\%

)
(D) 3y —267 e 2y
3
(B} 3-4v+47 + l.\:"'
6

24,

Let P(x) =3~ 342 + 647 be the fourth-degree Tayior polynomial for the {unction f about x = 0. Whal is the
valee of f(””(O) ?

(A) 0 (B) % ) 6 (D) 24 (E) 144
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26, The Tuylor series Tor a function fusbout v = 0 s given by Y ((', 2——1#)7 " und converges to f for all real
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p=Ey"

aumbers v [ the fowth-degree Tavior podynomial for [ aboul £ = 0 s used o approximate f {;;
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27. v e © " - : e
The power series 3 d,(v — )7 converges conditionally at x = 5, Which of the following statements about
n=0

convergenee of the series al X = —4 §x trye?

(A} The series converges absolutely at v = —4,

{B) The series converges conditionally at v = — 4.

{C) The series diverges at v = — 4,

I There is nol enough information given to delermine convergence of the series at v = —4,

28. Let / be a function with second derivative f7(x) = ¥1 + 3, The coclficient of 17 in the Taylor series
for f obout v =0 is

f o ! 3
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