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One way:

Another way:

(b) Evaluate
Jl 

(E-y2) dxdy.
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7. Let f(x) =
p

(2x+ 1)3.

(a) (6 points) Find the second Taylor polynomial T2(x) for f based at b = 4.

T2(x) =

(b) (3 points) Use your answer to part (a) to approximate
p
9.13.

p
9.13 ⇡

(c) (5 points) Use Taylor’s inequality to find an upper bound (as sharp as possible) for the
error in your approximation in part (b).

Upper bound:

f(x) = (2x+1) f(4) = 27

f(x)= 3(2x+1)" f'(4) = 9

f"(x) = 3(2x +1)
-% f "(4) = 1

⑰- 4) + (x - 4)2

13 = 40s+ = I (4 . 05) = 27 + 9).0s) + ) .ost"

9
.

1 = 2x + 1
d

x
= 4 .
05 ⑰5125

If"* 1 = 1 -3(2x +1)
- 3 ) =

max when denom
. is small (x=4)

On interval [Y
,

4
.05]

,

use M= =

|2(x) - f(x)) = -M(x-4) = = (5) = 000

↳



Math 126, Winter 2024 Final Examination Page 8 of 8

8. For this problem, let f(x) = x sin(x4) +
x2

4� x3
.

(a) (6 points) Find T10(x), the 10th Taylor polynomial for f based at b = 0.

T10(x) =

(b) (3 points) Find the largest open interval on which the Taylor series for f based at b = 0
converges.

Interval:

(c) (5 points) Find f 2024(0). (That is, the 2024th derivative of f at 0.) Give an exact answer.

f (2024)(0) =

sinx= " # =

0

.x
x

3k + 2
I

E E
X

k + 1

dx= xY ↓=
=

*

k=
0

I D x
*

- X
4x ↑ ↑ T

I
4 Sjt

...

sin(xY=
" · o

3 S =E x x x

"

X↓X =

4 u
I D x3k

↓'x Fx3 Eo
xsin(xY=So ITo(x)= sum of terms ~) degree 10

5

- x - x+
...

e 6-
2 17X -

↑
I T X

5- Y=
sinx converges everywhere & no changes from our operations.

# converges for 1x1 3
-Yx < 1

->
X

↓ ↑ s- < >4

-
- * -1 (,)

Look for x2024 terms in T. series
·

2024x8k4
5

-84+5= 2024-8= 2019 - nox term (no int )

& ->3k+ 2= 2024 - 3k = 2022- k= 674

k= 0
2024

X

65
- ox2e
-


