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End-of-Unit 10 Review - Infinite Sequences and Series
Lessons 10.5h through 10,10
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2. Ifthe series Z(—l)"*l ——— is approximated by the partial sum with 15 terms, what is the alternating
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3. Let P(x) = 3 — 2x? + 5x* be the fourth-degree Taylor Polynomial for the function f about x = 0. What is
the value of f4)(0)? | n= 4
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4.  The function f has derivatives of all orders for all real numbers with f(2) = =2, f'(2) = 4, f"'(2) = 8, and
f"""(2) = 14. Using the third-degree Taylor Polynomial for f about x = 2 what is the approximation of

f(2.2)? —
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5. Let f be a function that has derivatives of all orders for all real numbers and let P,(x) be the fourth-degree
Taylor Polynomial for f about x = 0. |f™(x)| < m for 1 < n < 6 and all values of x. Of the following

which is the smallest value of k for which the Lagrange error bound guarantees that | f(1) — P, (1)| < k?
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6. The third Maclaurin polynomial for sin x is given by f(x) = x — x;? If this polynomial is used to
approximate sin(0.3), what is the Lagrange error bound? _— ( ) T
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9. Which of the following is an expression for a function f that has the Maclaurin Series 1 + + + + -+
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10. Find the Maclaurin Series for the function f(x) = 2sinx3 . Write the first four non-zero terms.
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11. It is known the Maclaurin series for the function ﬁ; is defined by Z(—l)”x”. Use this fact to find the first
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’ ] 2 3 i n(_' h
e m e e XX+ (FD(X)
(X 1~(=x) =X
{ . ; Ly 2N
—— =[xt axb L (1Y (X)
I‘*(v&)
! ’ ) & dn 2 n Antd
X2od o xtexbexFen ('R X —‘9)( 1) x l
I=(-x*)

12. LetT(x) =7 —3(x —3) + 5(x — 3)* — 2(x — 3)% + 6(x — 3)* be the fourth-degree Taylor Polynomial for
the function f about x = 3. Find the third-degree Taylor Polynomial for the derivative f' about x = 3 and
use it to approximate f'(3.3).
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LaGrange Error Bound_*This is Similar to the Alternating Series Remainder. However, this method offers a way to determine the
maximum error (remainder) when we do a Taylor polynomial approximation using a certain number of terms for a specific
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a safe upper bound for the ' £ (z)

: actual approximation can live. **College Board will provide strictly increasing and decreasing functions. (So we only have to
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End of Unit 10 Ws#d Infinite Sequences and Series () { ‘
. Let f be the function defined by f(x) = 3x cosx. What is the coefficient of x° in the Taylor Series for f n' x-t')
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3. Find the third-degree Taylor Polynomial for the function f(x) = v/x about x = 2.
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5. The function f has derivatives of all orders for all real numbers and ) (x) < 3 If a third-d lor

Polynomial for f about x = 0 is used to approximate f on [0,1]. What is the Lagrange error bound for the
maximum error on interval [0,1] in the approximation of f(1)? % v i
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Let P(x) be the fifth-degree Taylor Polynomial for a function f about x = 0. Information about the maximum
of the absolute value of selected derivatives of f over the interval 0 < x < 2 is given in the table above. What
is the smallest value of k for which the Lagrange error bound guarantees that |£(0.2) — P(0.2)| < k?
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10. A series expansion for function f(x) = e3¥ is given by
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11. Let f be the function with initial condition f(0) = 0 and derivative f'(x) = e3*. Write the first four nonzero
terms and the general term of the Maclaurin series for f.
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BC Calculus Unit 10.5b-10.10 Infinite Series Test Review WS #3
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10.5b Alternating Series Error Bound

1. Ifthe series Z(_l)n > 1+ -
n

is approximated by the partial sum with 50 terms, what is the alternating series

error bound?
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2. Approximate an interval for the sum of the convergent alternating series ( 2 using the Alternating
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3. The series Z converges to S. Based on the alternating series error bound, what is the least number of
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terms to guarantee a partial sum that is within 0.02 of §? ' : \

i 'i |, O.oook
Ifiﬁsn & [ann — L DO;L Nty {
n-+ ﬂ ‘/-/14,

(( \ ; I « 0. Oo)lf{ﬂ i > [Mﬁf VA‘M,L

g

S

== At 002
n+l Joel —_— __L Z |




o k
4. If the series Z(-l)”“% 1s approximated by S, = Z(&l)““ S, what is the least value of k for which the
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alternating series error bound guarantees that |§ — S| < 0.001?
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10.10a Finding Taylor Polynomial Approximations of Functions

6) Find the third-degree Taylor Polynomial for f(x) = e?* about x = 1.
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7) Let f be the function with third derivative f"'(x) = 12x™3 . What is thefcoefficientjof (x — 1)* in the fourth-

degree Taylor polynomial of f about x = 1? Ejl "
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8) The function f has derivatives of all orders for all real numbers with f(4) = 1, f'(4) = 3, f"(4) = 5, and
f"'(4) = 12. Using a third-degree Taylor Polynomial for f about x = 4, what is the approximation of f(4.1)?
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9) The third-degree Taylor Polynomial for a function f about x = 0 1%?; =t E+ Z + 4. What is the value of
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Which of the following polynomifil approximations is the best for sin 2x near x = 0?
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10.10b Lagrange Error Bound (:n-H‘) j
=0

11) The fourth-degree Maclaurin polynomial for cos x is given by 1 =i + = . Use the Lagrange error bound to

estimate the error in using this polynomial to approximate cos =
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12) The function f has derivati\é of all orders for all real numbers and £ (x) = eSi"*_ If the third-degree Taylor
Polynomial for f about used to approximate f on [0,1], what is the Lagrange error bound for the

maximum error on [0,1]? ' i 51X ¥ The areatest valug of $ia X on
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13) Assume a third-degree Taylor Polynomiaﬁ about x = 2(15 used for the approximation f and l f® (x)[ < 12 for

all x = 1. Which of the following represents the Lagrange error bound in the approximation of f(2.5)?
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14) Determine the degree of the Taylor Polynomial about x = 0 for f(x) = e* required for the error in the
approximation of £(0.8) to be less than 0.005. %= O
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Let f be a function having derivatives of all orders for x > 0. Selected values for the first four derivatives of f
are given for x = 2. Use the Lagrange error bound to show that the third-degree Taylor Polynomial for f about

x = 2 approximates f(1.9) with an error less than 0.002.
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10.8a Radius and Interval of Convergence of Power Series
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18) What is the radius of convergence of the power series
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19) What is the interval of convergence for the power series Z ——( kex)™=1, where k is a positive integef?
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20) Ifthe power series Z a,(x —4)" converges at ¥ = 7 and diverges at x = 8, which of the following must be ”('Vefj «
true? o n=0 K« center o X= b i =4
Scend(vlo . —~ r=3 N ' l | st @hand

may Fail X The series converges at x = 1. (Su“““" (1 e ‘o 4 g =
) )
gcenari0 { and 9 II. | The series converges at x = 2. ! g 7 | l "
assés ¥ i [ < \ x'—l+l<
P ;]( The series diverges at x = 0. l)\ t{ <3 .
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10.9 Finding Taylor or Maclaurin Series for a Function
3x?
21) What is the coefficient of x® in the Taylor Series about x = 0 for the function f(x) = —
X . xZ x’ x* . X" L ’3:8 ;3 T & Jaz]| ¢
At oy T + =X TI=—IX
e [+ X - Rl ,_rx = X5
X = 2
< t+c3xz)f(3x-),rcaxzr eoeticit 15
3 A 7
tx“‘ aup O =
{'f‘ 5x + —t ‘.sz ) L4

22) Write the first four non-zero terms for the Taylor Series for the function f(x) = 2x cos x about x = 0?
,. b ¢ L dn
*Cof)x.:,—xj-['x X __ ¢ CI)X
Ayt Tl T T
4 X CosX = dx [ | - xX* x X
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23)  What is the sum of the series 1 — 3—- + §-— =2 + et o Y

6! (2n)! °
(A) In3 (B) e? (C) sin3 {(D) cosBi
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24) Write the first four non-zero terms in the Maclaurin Series for the function f(x) = x sin 2

X.
———_-—_-__.__,-—f“—”‘f
w3 . ; 4!!"" =l 4
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25)  Which of the following is the Maclaurin Series for the function f defined by f(x) = 1 + x? + cosx ?

ﬂA) 2+’;—2+§+-~-J (B) 7 B e (©) 1+x+x2—563+~- (D) 2+x+-3-x—2+"—3+~-

2 o ; - AP [ ~ ol H'
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o i) / ] oL
\_'_\J:\—/ ¢! (an),
£(x) = 1+ %"+ co5x ,

¥ 4
P =14 X7+ |- &+ %
10.8b Representing Functions as a Power Series

26) What is the coefﬁment of x° in the Taylor series for the function f(x) = e sinx about x = 0?
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27) s ! =¥
n! ‘
general term of the Taylor series about x = 0
— A2 =l N=2 =3 n=1+
] v 4 X‘; . ,An
‘F(X)::. | + X+ . “—-1-"; _k
L T TR

£1x) =

O + dx +—fo +~ éx+—-§/x+

E(x)“ Ax + Ax*+ x° +-+ -+°'~""'——"":.n-| ‘

four nonzero terms and the general term.

Write the first four nonzero terms and the
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28) Let f be the function defined by f(x) = e3*. Find the Maclaunn series for the derivative f'. Write the first

l
. , - .‘ At 2, AF 3 3 m\ﬂ
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29) Find the third- degree Taylor Polynomlal for flx) = Sr;rl x cos x about x = 0.

¥sinx = x - X2
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Heosx = [ =2
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30) If f'(x) =1:r‘ —
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—and f(0) = 0, write the first four nonzero terms and the general term of the Maclaurin series
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