
Final is Saturday, March 10th  
KANE 210, 1:30-4:20pm 
8 page final, comprehensive. 

Allowed: 
 One 8.5 by 11 inch sheet of 

handwritten notes (front and 
back). 

 A Ti-30x IIS Calculator  
 
Entry Task: Course Evaluation 
Get out computer/phone, fill out the 
evaluation (first 10 min of class): 
125C Course Eval: 

uw.iasystem.org/survey/185698 
 
If you are done get out old final 
questions and work on them until we 
start, lecture. 

Evaluation Notes 

 This eval. is for me and the 
lecture/class (your TA will have a 
different eval. for quiz section). 

 I will not see the results until next 
quarter (I will never see your 
name) 

 The comments only go to me. 
 
 
Course best described as…:  
“In your major” means you’re a math 
major.  For the vast majority of you, 
this course is a “core/distribution 
requirement”. 
 
 
 
 
 



EXAM 1 MATERIAL 
    Riemann Sums, integral def’n, 
 Fund. Thm of Calc (Both Parts), 
    Net Change and Total Change,      
    Substitution, Areas between Curves, 
    Volumes of solids. 
 
EXAM 2 MATERIAL 
   Work,  Average Value, 
   By-parts, Partial Fractions, 
   Trig Integrals, Trig Substitution, 
   Approximating Integrals, Improper. 
 
NEW MATERIAL 
   Arc Length 
   Center of Mass 
   Solving separable differential. 

Solving and interpreting a differential 
equation in a “story” problem. 

   



Math 125 Final Examination Spring 2011

Your Name Your Signature

Student ID # Quiz Section

Professor’s Name TA’s Name

• This exam is closed book. You may use one 8.5′′×11′′ sheet of handwritten notes (both sides OK).
Do not share notes. No photocopied materials are allowed.

• Give your answers in exact form (for example
π
3

or 5
√

3), except as noted in particular problems.

• A scientific calculator is allowed, but graphing calculators are not allowed.

• In order to receive credit, you mustshow all of your work. If you do not indicate the way in which
you solved a problem, you may get little or no credit for it, even if your answer is correct.

• You may use any of the 20 integrals in the table on p. 484 of the text (p. 506 if you have the 5th
edition of Stewart) without deriving them.Show your work in evaluating any other integrals,
even if they are on your note sheet.

• Place a box around your answerto each question.

• If you need more room, use the backs of the pages and indicate that you have done so.

• Raise your hand if you have a question.

• This exam has 10 pages, plus this cover sheet. Please make sure that your exam is complete.

Question Points Score

1 12

2 12

3 10

4 8

5 10

Question Points Score

6 10

7 10

8 8

9 10

10 10

Total 100
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1. (12 total points) Evaluate the following indefinite integrals.

(a) (6 points)
∫

√
x2−9

x
dx (for x ≥ 3)

(b) (6 points)
∫

1

(x+3)(
√

x+4−2)
dx
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2. (12 total points) Evaluate the following definite integrals.

(a) (6 points)
∫ π/2

0

(

sin2θ + cosθ
)

sin3θ dθ Give your answer in exact form.

(b) (6 points)
∫ 2

0
t3e t2−9 dt Give your answer in exact form.



Math 125, Spring, 2011 Final Examination Page 3 of 10

3. (10 points) Consider the improper integral
∫ ∞

1

tan−1(x)
x2 dx.

Evaluate the integral (if it converges) or explain carefully why it does not converge.

If it converges, give your answer in exact form.
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4. (8 points) Leth(x) =
∫ lnx

cosx

e2t
√

t2 +1
dt. Find the derivativeh′(x).
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5. (10 points) Find the area of the region in the first quadrantbounded on top by the liney = 2, on the
left by they-axis, and on the bottom by the curvey =

√

x/(1− x). Give your answer in exact form.

x

y

2

   0
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6. (10 points) LetR be the region bounded on top by the curve

y = 5+
1

1+ x2 ,

on the bottom by thex-axis, on the left by the linex = 2, and on the right by the linex = 3.

Find the volume of the solid obtained by rotatingR about the vertical linex = −2.

Give your answer in exact form.
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7. (10 points) The portion of the graphy = x2 betweenx = 0 andx = 2 is rotated around they-axis to
form a container. The container is partially filled with water, up to the levely = 3.

Find the work required to pump all of the water out over the topof the side of the container.

Give your answer (in joules = kg·m/s2 ·m) in exact form.

(Distance is measured in meters, the density of water is 1000kg/m3, and use 9.8 m/s2 for the
accelerationg due to gravity.)

y

x

0 2

3

4
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8. (8 total points) Consider the curvey = x+
2
3

x3/2.

(a) (4 points) Set up a definite integral for the arc length of this curve for 1≤ x ≤ 3.

DO NOT EVALUATE THE INTEGRAL.

(b) (4 points) Use Simpson’s rule withn = 4 subintervals to estimate the integral in part (a).
Give your answer in decimal form, correct to at least the third digit after the decimal point.
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9. (10 points) Find the solution of the differential equation

dy
dx

=
2
√

4− y2

yex

that satisfies the conditiony(0) =
√

3. Solve fory, giving your answer in the formy = f (x).
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10. (10 total points) An object of massm kg is dropped out of a airplane, and we assume that air
resistance is proportional to the speed of the object. Lets(t) be the distance dropped (in meters,
positive pointingdown) aftert seconds, and letv(t) = ds/dt be the velocity anda(t) = dv/dt be the
acceleration. The combined downward force on the object is

F = mg− kv,

whereg = 9.8 meters/sec2 is the acceleration due to gravity andk is a positive constant. By Newton’s
Second Law of motion,

F = ma = m
dv
dt

.

The mass of the object ism = 10 kg, and the constantk is k = 2.

(a) (3 points) Set up a differential equation for the velocity v(t).

(b) (5 points) Solve the differential equation to obtain a formula forv(t).

(c) (2 points) What is the limiting velocity lim
t→∞

v(t)?
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