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1. If band t are real numbers such that 0 < |t| < |b], which of the following infinite series has sum

1
P ?

® %5
5200

2 [z [46) 9() 9" (=) 8" ()] 99 ()
| 3] 1 | 2[-a[ 2] 16 |
Selected values of a function 9 and its first four derivatives are shown in the table above. What is
the approximation for the value of g (—2) obtained by using the third-degree Taylor polynomial for 9
aboutz =—-37

® -4
® -3
® -2
® -3

3. Let T3(z) be the third-degree Taylor polynomial for f (z) = #* about = = 2. Which of the following
statements is true?
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@ T3 () = 8+ 12 (z — 2) + 12(z — 2)* 4 6(z — 2)°, and T3(e) provides a good approximation for
J(=) only for values of  that are close to z = 2.

Ty (z) = 8+ 12 (z — 2) + 12(z — 2)® + 6(z — 2)°, and Ts(z) provides a good approximation for
f(z) for all real numbers Z.

@ Ty (z) = 8 + 12 (z — 2) + 6(z — 2)® + (= — 2)°, and Ti(z) provides a good approximation for f(z)
only for values of  that are close to z = 2.

@ Ty (z) = 8 + 12 (z — 2) + 6(z — 2)* 4 (¢ — 2)*, and T(z) provides a good approximation for f(z)
for all real numbers 2.

4. Let f be the function defined by f(2) = /. What is the approximation for the value of /3
obtained by using the second-degree Taylor polynomial for f about z = 4 ?

55
32

® @ © &
glg =

H
2lz

o0 2 n
What is the value of 9, (—g) ?
n=0
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@ The series diverges.

6. Which of the following series converge to 2?
. 2n

. ; n+3
. -8

D=y

n=1

© 1
.Y o
n=0

C i fE) =Y Enta), i
& Iif f(z) ;(3“1 z)" | then f(1) is
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® /. k
To what number does the series Z (T) converge?
k=0
® o
—&
=
L
© ==

@ The series does not converge.

o0 o0
Consider the series Y @ . If a, = 16 and (@n+1/an) = 1/2 for all integers n 2 1, then D anis

n=1 n=1
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s 10. Let fbe a function with A3) = 2, and £(3) = ~1, F(3) = 6, and f"(3) = 12. Which of the following is the
third-degree Taylor polynomial for f about x = 37

(&) 2-(x-3)+30x- 3) + 2(x - 3y
2-(x-3)+3(x-3Y+4(x-3)°
@ 2 - (x - 3) +6(x - 3)* + 12(x - 3)°
@ 2-x+34+2x

@ 2-x+6X+12¢

11. Let P (z) = 3 — 32? + 62* be the fourth-degree Taylor polynomial for the function f about z = 0.
What is the value of £ (0) ?
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cp\f/ 12. Let P(z) = 322 — 52° + Tz* + 3z° be the fifth-degree Taylor polynomial for the function f about x
= 0. What is the value of ” (0)?

@ -0
s
() s
® -
® -

3 2
13. The third-degree Taylor polynomial for a function f about 2 =4 is (’5_1;) - (’;:) + (”;4) + 2.
What is the value of f* (4) ?
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® -4

|
8=

81
256

® @ O
5l

N4

S

14. The nth derivative of a function f at x=0 is given by ™ (0) = (‘U"ﬁ for all n20 . Which of the
following is the Maclaurin series for ?

1,1 3
2 T3 3%

®

2, 1.3 _
a:+60a:

1_ 1 324 1,8
: 3"’+1a‘” +mz + ...

O,

1,1,, 3.2 1.3
2 T332+ %" + 5%+

oo |=

3,2 _ 1.3
z+32a: 0% + e

3 -3z + 22 - 602° + ...

© 6 O
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15.

>

5y =f(x)

: ' t b X

0 1 2 3 4

The figure above shows the graph of a function f. Which of the following could be the second-
degree Taylor polynomial for f about x=2 ?

@ 2—-z—g?
24+ —a?

© 2- (@-2) + (-2

®2+ @-2) - (z-2°

® 2+ -2) + (z-2)°
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N~ 16. Let fbe a function with f(0) =1, f(0) = 2 and f” (0) = —2. Which of the following
could be the graph of the second-degree Taylor polynomial for fabout z = 0 ?

3 o[ \; =%
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O\U 17. Let f be a function having derivatives of all orders for =z > 0 such that f (3) =2, f' (3) = -1,

f" (3) =6, and F" (8) = 12. Which of the following is the third-degree Taylor polynomial for f

aboutz =37
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@ 2 —z + 622 + 1223
2 —z + 32% 4 228
(©) 2- (& -3)+6(z— 3)* + 12(z — 3)°
(®) 2~ (z-3)+3(z - 3 + 4(z - 3)°

(E) 2-(z-3)+3(z—3)* + 2(z - 3)°

d)\%s. The function f has derivatives of all orders for all real numbers with f0) = 3, f(0) = -4, F'(0) = 2, and
T
f"(0) = 1. Let g be the function given by g(z) = / f () dt. What is the third-degree Taylor
0

polynomial for g about x=0?

@ —4z +22% + 12°
—dz +2? + 12
@ 3z — 22% + 128
@ 3z — 222 + 223

@ 3—4z+a?+1a°

2

2z
2

19. What is the radius of convergence of the Maclaurin series for 7
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ORL

1
© 2
@ infinite

20. & (z—4),
What is the radius of convergence for the power series nz=:[l o.gntl
® =
3
3
2
i

© s
() 4
Ok

21, =
If the power series Zan(w —4)" converges at z = 7 and diverges at £ = 9, which of the
n=0

following must be true?

I. The series converges at ¢ = 1.

Il. The series converges atz = 2,
lll. The series diverges atz = —1.
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2 zt 6
22. A function f has Maclaurin series given by 1+ g+t +tst-=+t % + -+ .Which of the

foltowing is an expression forf(x) ?

23. Which of the following is the Maclaurin series for the function f defined by f (z) =1 + 2% + cosz ?
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A 2+ +5+-
243 2y
©) 1+a+a -5 4.

() 2+z+E+Z 4+
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/ n | £™0)
[ 3 f

2 3
|
| / 3 _23
4 54
1

2 TN

6. A function f has derivatives of all orders for all real numbers x. A portion of the graph of f is shown above,

along with the line tangent to the graph of f at x = 0. Selected derivatives of f at x = 0 are given in the table
above.

(a) Write the third-degree Taylor polynomial for f about x = 0.

(b) Write the first three nonzero terms of the Maclaurin series for ¢*. Write the second-degree Taylor
polynomial for &*f(x) about x = 0.

(c) Let h be the function defined by A(x) = I; f(2) dt. Use the Taylor polynomial found in part (a) to find an

approximation for A(1).

(d) Itis known that the Maclaurin series for 4 converges to 4(x) for all real numbers x. It is also known that
the individual terms of the series for k(1) alternate in sign and decrease in absolute value to 0. Use the
alternating series error bound to show that the approximation found in part (c) differs from (1) by at
most 0.45.

STOP
END OF EXAM
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6. The Maclaurin series for In(1 + x) is given by

2 3 4 n
X X X iX

—_— 4 — — e _1"+—+-.-
2 3 4 (=1) n

X —

On its interval of convergence, this series converges to In(1 + x). Let f be the function defined by
Fx) = xln(l + %)
(a) Write the first four nonzero terms and the general term of the Maclaurin series for f.

,(b( Determine the interval of convergence of the Maclaurin series for . Show the work that leads to your
answer.

(c) Let Py(x) be the fourth-degree Taylor polynomial for f about x = 0. Use the alternating series error
bound to find an upper bound for | 24(2) — £(2)|

STOP
END OF EXAM
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f0)=0
f0)=1
f("+1)(0) = ——n‘f(") (0) forall n > 1

6. A function f has derivatives of all orders for —1 < x < 1. The derivatives of f satisfy the conditions above.
The Maclaurin series for f converges to f(x) for |x| < L

2 B2 5

(a) Show that the first four nonzero terms of the Maclaurin series for f are x — > + 377

, and write the

general term of the Maclaurin series for f.

M Determine whether the Maclaurin series described in part (a) converges absolutely, converges
conditionally, or diverges at x = 1. Explain your reasoning.

(c) Write the first four nonzero terms and the general term of the Maclaurin series for g(x) = J-Ox (o) dr.

1 1
(d) Let P"[E] represent the nth-degree Taylor polynomial for g about x = 0 evaluated at x = > where g is

the function defined in part (c). Use the alternating series error bound to show that

472 ] 7821 < S00°

STOP
END OF EXAM
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