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Problem 1. Compute the integral

/e\/:E dz.

Space for your solution:

First step is to rationalize the radical (page 25 of the notes). feﬁ dr =u=+r =

[e* du? = [2ue* du. Now we can use integration by parts (page 15 of the notes). The
function 2u e* that we have to integrate is a product of 2u and e*. Differentiation will turn
2u into 2 which is definitely a simpler function than 2u. Integration will turn e* to e* again
— no more complicated than it was. In other words,

/2ue“ du:/Qu de“zQue“—/e“ d(2u) =

2ue“—2/e“ du = 2u e — 2e% + C = 2/z e¥® — 2eV® + C.

Problem 2. Compute the integral

/x cos(6z® — 1) dz.

Space for your solution:

/x cos(62® — 1) dz= d(62> — 1) =12z dz |=

1 2 2 _ L 2
D cos(6z” — 1) d(6z" — 1) = D sin(6z* — 1) + C




Problem 3. Compute the integral

dz.

/x3—8x2+21x—19
2 — 6z +9

Space for your solution:

1. Divide the polynomial 22 — 822 + 21z — 19 by the polynomial 2% — 6x + 9.

r—2
> —6x+9 ) 2®—8z?+ 21z — 19
2 — 62% 4+ 9z
—22% + 122 — 19
—22% + 122 — 18
—1

The above long division means that

/x3—8x2+21x—19 4 / 51 -1 4
x = x — - x.
2 —6x+9 22 — 6z +9

2. Integrate z — 2:

/(m—2) dx:%—ka

3. Using the method of partial fractions (page 21 of the notes), integrate m:

—1 -1 A B

22— 6x+9 (m—B)Q_x—B—i_(x—B)Z'

It is clear that our fraction itself happens to be a partial fraction (in other words, we
can take A =0, B = —1, and

/ﬁ dx:—/(x—3)2 d(x—3):xi3+a

4. Add the two integrals from above:

/1:3—8962—1—211:—19 (z —2)2 1
22— 62+ 9 2 r—3




Problem 4. Consider the function f(t) = In(t).

(1). Which point (or points) = from the domain of the function f would be a good choice

for the center of the Taylor polynomial for f and why?

Space for your solution:

To construct the Taylor polynomial of a function f, we need to know all (% '

f(t).

) t=x
Compute the first column of the table from part , in other words, find all (%)Z f(t). After
that job is done, it becomes clear that x = 1 is a good choice.

(2). Taking as f(¢) = In(¢) and 2 being your choice in part (I, fill the table

i () fw) | (&)

t=x

T | W N —O

Try to write your result in the form that would make it easy to see the general pattern for
the i-th term of the Taylor polynomial.

Space for your solution:

i @ | @) o
0 In(t) 0
1 0. ¢! 0l=1
2 —11.¢72 —11=-1
3 21.¢73 21 =2
4 -3t —3l=—-6
5 41 .75 4! = 24
6 —51.¢°6 —5=—120
i (D) G- (D) = 1)




(3). Compute the Taylor polynomial of degree 6 for the function f at one of the points

you found in part . Be as explicit in your answer as you can. The explicit result is more
important than a general pattern. In particular, don’t use the ) notation for the sum.

Space for your solution:

(Ax) — (A296)2 N (Agﬂc’)3 B (AZ)4 N (A5x)5 B (Agf)6_

(4). Compute the Taylor polynomial of degree n for the function f at one of the points

you found in part . General pattern of the answer is more important here than being
explicit. Use the > notation for the sum.

Space for your solution:




(5). Compute the error term for the Taylor polynomial of degree n for the function f at

one of the points you found in part .

Space for your solution:

B ™ (8Y™ oy de 1) LD =TT

(Az)"tt /“1 (—=1)"n!
(n+ 1! Ju=o (1+Az-(1— u))nJr1

(n+1)-u"- du

u=1 u™ du

n+1"

(6). Find

e an estimate E(n) of the error from part (),

e conditions on the size of Ax that guarantee that

lim E(n) =0

n—-+o0o

Make sure that your conditions cover the case needed for part .

Space for your solution:

u=1 u™ du

(=17 ()™ /uO (1 + Az - (1 - u))nJrl

u=1 n n
d
= |A'x|n+1 ) / - - n+1 S |Ax|n+1 ' maxl . n+1
=0 (1+Az-(1—u)) wed 1| (14 Az - (1—u))""|
’Ax|n+1 B ’Ax|n+1 B |AQZ‘"+1
in  [¢" T min {[1" |1+ Az} min {1, ]1+ Az
i T {8 AT | L+ A
= assume that (for example) Az € [0, 5] :M =

= |Az[""t — 0.
n—0
(Most certainly, this estimate of the error term is rather crude. Using a slightly more
elaborate method, one can come up with an estimate that would work for any Az smaller
in size than 1.)




(7). Using your estimate of the error term from part (6]), compute In(1.2) with guaranteed

accuracy of at least 0.01.

Space for your solution:

We need to find n, such that our error estimate |Az|*™ < 0.01. This particular Az = 1.

We have : (1) <001 & 57 >100 & n> 1.

Therefore we can get the required accuracy by taking the Taylor polynomial of degree n = 2:

0.2)?
(02) =0.18

In(1.2) ~ (0.2) —

In other words, In(1.2) is definitely between 0.17 and 0.19.




