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DFEP #1 Solution:

(a) We want to write lim
n!1

nX

i=1

cos

✓
i⇡

3n

◆
⇡

3n
as an integral. Recall that using a limit

of right-hand Riemann sums, we have

Z b

a

f(x) dx = lim
n!1

nX

i=1

f(a+i�x)�x, where

�x =
b� a

n
.

Stare at this limit a bit and you can see it’s what you get when a = 0, b =
⇡

3
,

and f(x) = cos(x).

So it’s Z ⇡/3

0

cos(x) dx = sin(x)

�⇡/3

0

= sin

⇣⇡
3

⌘
� sin(0) =

p
3

2
.

(b) Hey, I warned you, this one is tough. First, a little algebra:

lim
n!1

n�1X

i=0

1q
n2 � i2

4

= lim
n!1

n�1X

i=0

1

n
q
1�

�
i
2n

�2

That
i
2n sure looks like it wants to be xi, which means �x should be

1
2n . So

rewrite it as:

lim
n!1

n�1X

i=0

2q
1�

�
i
2n

�2 · 1

2n

This is the limit of left-hand Riemann sums for the integral

Z 1
2

0

2p
1� x2

dx = 2arcsin(1/2)� 2 arcsin(0) =
⇡

3

DFEP #2: Wednesday, January 17th.

Consider the function f(x) =

Z 3x

sin(2x)

et
2
dt.

Is f(x) concave up or concave down at x =
⇡

2
?

2



~ Chain rule
,

Chapter 5.
5: Exitution backwards

. chain rule-
↳

s

E What is Jaxxe*dx ? It's exc
. Why: (e) = ex :(2x)

Note: (x) = 2x

How can we notice situations where we can "undo" The chain rule!

Idea: (f(g(x)) = f'(x)) .

Look for (C)A fraction g(x) That's plugged into anothe
,

(b) A factor of g'(x) .

Process : Take That "inner function glx, and call in u.

/
I g(x)= n

,

then g(X) = -du = gi(x)dx
Ex Jaxe*x = Fede

2

diff u= x much easier

Replace all 'x's in the integral with is, using These two equations.
S
du= 2x dx

↳Convert Anal answer back into terms of X
.

=e + ) =

e

*
+ C



Ex find (x cosdx . =(rdn = frkd = +-
u

= Sinx

du=

cosX&x

Ex) find S4+1dx = (rd = - +
=Mix

u
= 4x + 1

du= 4dx

Efind(cos(ix)dx = ( = cos(uldu = sin(+( (x)+
u

=

πX 3or:

i(cos(ix) + dx = i)cos(udn = i (i(r) + C ...

du=

T dx xx
=πX

x du=rdx (this only worked because the "missing factor was

a constant)



-

Exsind (ax"Si* f= arcian(x)+ ) du

↑ -

dx

u
= 1 + x2 easy de

=arctan(x) + /ul +C
du= 2xdx The "I t"part n

= 1 +x2

- keeps us from du= 2xdx

Ju-sub doesnFactoring
out 2xdx /x

work yet)

Ex(xaxdx = (dx = (=d =
- k)-)+/+

U
= C0sX

du= -Sinx dx

- du= Sinx dx



ED Sinxcosx &x = fudu== ED [sinxcosx &x = f-ude
= Sinx + u coSX

= +

du= cosx dx ↓ du= -sinxdx

same
,
but shifted by

- du
= Sinx dx

=cosx + C

a constant
W-

Remember : Sin x + cosx= 1 -
-

↓sinx +
= =) - cosx) +(= cus x + + C



How does usub work / def. integrals
X

v
=

e

Ex) S'sinde") edx . du=edx

Method ⑪ x = 1

Remember that your bounds are in terms of x
,

na n . (sinfuldu =- cos]
x

= 0

Write antid in terms of x before plugging in -cos(e)] betosle
0Method 2

Change bounds to be in terms of u
,

not X
.

!'sindet edx = Sinnd=-cos]
?

ecos()

x du = edxu
= 2

Bounds
:

x
=

1 n
=

e
1

= e

> ↳

x = 0 u= e
= 1


