AP Calculus BC ‘24-25 Name

Dr. Quattrin

Taylor Series Test (v14) Score
20 minutes

Calculator allowed

x f(x) f'(x) f () M)
0 3 -2 2 -3
1 5 -7 3 -2
2 -7 2 -5 3
l. Selected values of a function fand its first three derivatives are indicated in

the table above. What is the third-degree Taylor polynomial for fabout x =1?
(a) S5—7x+3x2—2x3

) 5-7x-1)+3(x—-1)*—2(x—1)°

PN DRV A
© 5—"7(x 1)+2(x 1) 3(x 1)

T A S Y
@ 5—="7(x 1)+2(x 1) 3(x 1)

2. HT,(g, 2)=1-4(x=2) +5(x=2)2=6(x—2) >+ 12(x—2) 4, then
(2 =

a) — b) 2 ) 5 d 10




3. I flx) = % T[Lzrm, then f(e) =

n= X

(A) (B) (D)

e+1 e+ T 1—e e+1

o 52 oo
n
4. Consider 2. — and 2,
n=32" n=1(2n)!

following statements 1s true?

. Based on the Ratio Test, which of the

2

> n > 1
(A) 2. — converges (B) 2. converges
n=32" n=1(2n)!
(C) Both series converge. (D) Neither series converge.
5. If g(x) = x%sinx?, which of the following is the power series expansion of
g'(x)?
1 1
a) x3——=x>+—x’
6 120
1 1
b) xt——x8+ —x12+ ...
6 120
4 1
)  Axd——xT+—x1+
3 10
1 1 1
d) _x5 — x9 + x13

57 547 1560




x f(x) f'(x) f () fM(x) V()
0 3 -2 2 -3 6
1 5 -7 -2 4
2 -7 2 -5 3 -8
6. Selected values of a function f(x) and its first four derivatives are indicated

in the table above. Assuming that the third-degree Taylor polynomial about x =2
is used to approximate /(2.1) and that f(x) is an alternating series, the maximum
error is.

(A)  0.00008 (B)  0.00033
(C)  0.0000266 (D)  0.0005
7. Afunction f(x) has Maclaurin series given by

1—2x242x%4 ... 4+ (=2) x4,
Which of the following is an expression for f(x)?

1
1+ 2x2

(A) e~ (B)

© sin( 2x2) (D) cos( 2x2)




8. Suppose a function fis approximated with a fourth-degree Taylor
polynomial about x = 1. If the maximum value of the fifth derivative between x = 1

and x =3 15 0.01, that is, f ©) () < 0.01, then the maximum error incurred using
this approximation to compute f'(3) is

(A) 0.054 (B) 0.0054

(C) 0.26667 (D) 0.02667 (E) 0.00267
e _ n

9. The interval of convergence for Z ( 51) (2x— 1) nis
n=0 "

a) ( - 4? 6)

b)  (-5,5)

) (=2,3)

d (-3,2)

e) (-6, 4)
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l. A function /" 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=-1, which is horizontal. Selected derivatives of fat x=—1 are given in the

table above. Let g be the function defined by g(x)= _[: f (t)dt.

(a)  Use the graph of f(x) to find all x-values, —1.5<x <1.5, where g"(x)=0.
Justify your response.




(b)  Write the third-degree Taylor polynomial for fat x=-1.

(c)  Use the Taylor polynomial found in part (b) to approximate g(0).

(d)  Assuming |f5(c)| < 6 for all values of ¢ where —1.5 < ¢ < 1.5, find the
Lagrange Error Bound for your result in (c).




2. Among the many functions we do not get to explore in this course are the
Hyperbolic Trig functions, so-called because they are based on the Unit Hyperbola
(x2 —y2= ), instead of the Unit Circle. Consider the hyperbolic sine function g,
which is defined by

1
g(x)=sinhx= E(ex - e_x)

(a) Use the first four non-zero terms and the general term of both y =e* and
—_, X

y—e

(b) Use your results from (a) to find the first three non-zero terms and the general
term of g(x).




(c) Determine whether g has a relative minimum, a relative maximum, or neither
at x=0. Justify your answer.

(d) The derivative of sinh x is cosh x, the hyperbolic cosine. Use your result
from (b) to determine the find the first three non-zero terms and the general term of
cosh x.




