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DFEP #3 Solution:

(a) Set u = ln(x2), du =
2x

x2
dx =

2

x
dx.

So

Z
1

x ln(x2)
dx =

1

2

Z
1

u
du =

1

2
ln |u|+ C =

1

2
ln | ln(x2)|+ C.

(b) Rewrite as

Z
exee

x
dx. Then u = ex, du = ex dx gives:

Z
eu du = eu + C = ee

x
+ C.

(c) Let u = x2 � 16, so x4 = (u+ 16)2 so the integral becomes

1

2

Z �7

�16

(u+ 16)2 3
p
u du

Expand to get
1

2

Z �7

�16

�
u7/3 + 32u4/3 + 256u1/3

�
du

which is solved easily enough by the power rule:

1

2


3u10/3

10
+

96u7/3

7
+ 192u4/3

��7

�16

⇡ �254.1

DFEP #4: Monday, January 22nd.

Find a such that the area of the region in the first quadrant bounded by y = x3 and
y = ax is 5.
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Math 125 Winter 2024

A List of Topics for the First Midterm

Here’s what you should be able to do for the midterm this week.

1. Riemann sums

(a) Compute Ln, Rn, and Mn estimates for areas under curves.

(b) Write the (exact) area under a curve as a limit of Riemann sums and (for certain

curves) evaluate that limit.

(c) Recognize such a limit, convert it to an integral, and compute it.

2. Integration

(a) Find antiderivatives of certain elementary functions including polynomials, expo-

nential functions, and certain trigonometric functions.

(b) Use u-substitution to evaluate more challenging integrals.

(c) Compute indefinite integrals and definite integrals.

(d) Evaluate integrals of odd or even functions on intervals of the form [�a, a].

(e) Use the fundamental theorem of calculus to di↵erentiate functions that are defined

in terms of integrals.

3. Applications

(a) Given velocity or acceleration, compute the net displacement of an object over a

time interval or compute its total distance traveled.

(b) Find the area bounded by two or more curves in the plane.
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Exy find the area biwn y= sinx and
y
= cosx on the domain [0,] .
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sinx= <85x2 e

Tanx= /
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Ey Find area btwn x=y2-6 and
y
=X

.

85 Iy
=

x
x
= x 2 - 6

x
=

y

- 7 x
2
- x - 6= 0

x+
6 ⑧

- 6
di 13

,
3)

(x -3)(x+ 2) = 0
I ! >X x

= 3 or
-2

-
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Dr: Volume & Solids of Revolution To compute a volume of a solid

from x= a + x= b
,

How can we use integrals to compute volume heEx) How can we find the volume of a sphere?
calculate S(x) dx-

S
Idea cut into 5 Cross-sectional area

Volume of cylinder: ..hifijryyi
"in cylinde a

Volume= (Area)h = Frh

x-coords

Volume -See
largest

smallest

area of slice at X

-> Volume) edx

& area of esch slice



y

Ex find/

radiovarignaxxexRI
↓ >X 2rn = (rx -=x)Area=Y

R + (r -x)
=

r
= (4-3 - -3)

R
*
= r- (r -x) = r2- (r2- 2rx +x) = 2rx-x
t



In general, solids of revolution:

Say you take the
region

under
y
= f(x) and above

y
= O from x=a t x=b

,

and revolve it around X-axis:

The resulting volume is

so l (i(f(x) dx

--of come / heighth radius

rest (f(x)"
jip - method)

yry
= In -Ch,) h
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