
Math 128                Exam #1  Fall 2017         SPECIAL CODE: 101701 
 

Name __________________________________  

 

Signature: __________________________________ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Academic Honesty Statement: By signing my name above, I acknowledge that I understand 
each of the following behaviors: 
 

using a calculator or cell phone (or any other communication technology); referring to a piece of 
paper or object with helpful information on it (cheat sheet, notes, etc...); looking at a test or 
answer sheet that is not my own; allowing another student to look at my test or answer sheet; 
communicating with other students (verbally or nonverbally); taking the test for another student; 
taking my bubble sheet of answers with me when I've finished; talking while waiting to hand in my 
test materials to the proctors; sharing a calculator 

 
to be a form of academic dishonesty (cheating).  I am also pledging not to engage in any of 
these behaviors.  I understand that if I do engage in these behaviors, the consequences will be 
failure of the exam and a formal charge of academic dishonesty to the Ombuds Office. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Please shut off all cell phones, ear phones, computers, beepers, smart watches, etc… 
 
Please put everything away except a #2 pencil and a calculator that is NOT your cell phone.  
You may write on the test.  There are twenty five multiple choice questions and each question 
is worth four points. 
 
1.  On the bubble sheet, where it says “Name,” please print your last name, leave a space, and 
then print your first name in the rectangles. Then fill in the bubbles underneath. 
 
2. On the bubble sheet, where it says “Identification Number,” please write your entire Student 
ID number in the rectangles and fill in the bubbles underneath.  Please double check to make 
sure you bubbled in your ID # correctly. 
  
4. On the bubble sheet, where it says “Special Codes,” please write the numbers: 101701 in the  
rectangles and fill in the bubbles underneath. Please double check to make sure you bubbled in  
the special code correctly. 
 
Please make sure you bubble in your answers carefully on the bubble sheet and circle your 
answers on your test booklet. 
 
 

key with work IBP
Integration by Parts



Formulas:  
 
𝑃𝑉 = ∫ 𝑆(𝑡)𝑒−𝑟𝑡𝑑𝑡 𝑀

0   
 
 
𝐹𝑉 = 𝑃𝑉𝑒𝑟𝑀  
 
 

∫
𝑃′(𝑡)
𝑃(𝑡)

𝑑𝑡 = ln (
𝑃(𝑏)
𝑃(𝑎))

𝑏

𝑎
 

 
 

∫ 𝑢𝑑𝑣 = 𝑢𝑣 − ∫ 𝑣𝑑𝑢 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-
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1.) Consider the graph of 𝑓(𝑥) below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which of the following is the largest? 
 
 (A)     ∫ 𝑓𝑒

𝑎 (𝑥)𝑑𝑥 
    
           (B )     ∫ 𝑓𝑏

𝑎 (𝑥)𝑑𝑥 
      
           (C)       ∫ 𝑓𝑐

𝑏 (𝑥)𝑑𝑥 
 
           (D)      ∫ 𝑓𝑒

𝑐 (𝑥)𝑑𝑥 

 
2.)  A bacteria colony initially has a population of 8 million.   Suppose that the population 
is growing at rate of 𝑓(𝑡) =  2𝑡 million bacteria per hour.  What is the best approximation of the 
population, in millions, after 3 hours? 
 
          (A)   17.34 
    
          (B)   19.23 
      
          (C)   18.10     
 
          (D)   21.78 
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3.)  Consider the graph of 𝑓′(𝑥) below: 
 

 
 
 
 

 

 

 

Suppose 𝑓(0) = 2.  What is the value of 𝑓(2)? 

          (A)   -1 

          (B)    0.5  

          (C)    4    

          (D)    1 

 

 

4.) A company determines that its marginal revenue (in dollars per day) is given by 
 𝑅′(𝑡) = 150𝑒𝑡. The company’s marginal cost is given by 𝐶′(𝑡) = 120 − 0.3𝑡 (in dollars 
per day). Find the total profit over the first five days (from 𝑡 = 0 to 𝑡 = 5). 
 
 (A) $21,516 
 
 (B) $21,667 
 
 (C) $21,508 
 
 (D) $21,519 
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5.) The rate that ice is forming on a pond is modeled by 𝐹′(𝑡), measured in inches per hour 
and 𝑡 is measured in hours since 9AM. What does the following integral represent? 
 

∫ 𝐹′(𝑡)𝑑𝑡
2

0
= 3.4 

 
 (A)  There is not enough information.  
 
 (B)  Between 9AM and 11AM, 3.4 inches of ice formed.    
 
 (C) At 11AM, the pond has 3.4 inches of ice.  
 
 (D) Between 9AM and 11AM, ice formed at a rate of 3.4 inches per hour.   
 
 
 
 
 
 
 
 
 
 

 
6.) What is the area enclosed by the curves 𝑦 = 𝑥2 − 2𝑥 and 𝑦 = 𝑥? 
 
(A)  9 
 
(B)  4

3
 

 
(C)  5

3
 

 
(D)  9

2
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7.)  Find the average value of the function 𝑓(𝑥) = 3
√𝑥

 on [4,9]. 
 
(A) 6 
 
(B) 7 
 
(C) 7.6 
 
(D) 1.2 
 
 
 
 
 
 
 
 

 
 

8.) A firm’s profit function is modeled by 𝑃(𝑥) = 1
1+𝑥

  dollars, where 𝑥 is the number of units 
sold.  What is the average profit for the first 50 units sold? 
 
(A) ln(51)

50
 dollars 

 
(B)  ln(26)

50
 dollars  

 
(C)  26 dollars 
 
(D) 51 dollars 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

avg = Iota S! find x

O =g¥S ! 3 x
- "

Ix = IS! x
' "

Ix

= E I! = E La
" '

- 4
" 7

= Eg ( 3 - 2) = I = 11.27

- -

O ↳ over o -
sod

avg = too S ! ttxdx
50

= to In I I txt to

= to [ In 15h - In lip = To [ In 151 ) - o ]

=lh'D



9.) Suppose the demand function is 𝐷(𝑞) =  −𝑞2 + 𝑞 + 5 and the supply function is 
 𝑆(𝑞) = 𝑞2 − 𝑞 + 1, at what price and quantity is the market in equilibrium? 
 
 
(A) 𝑝 = 8, 𝑞 = 3 
 
(B) 𝑝 = 4.4, 𝑞 = √2 
 
(C) 𝑝 = 1.6, 𝑞 = √2 
 
(D) 𝑝 = 3, 𝑞 = 2  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
10.) Suppose the demand function is given by 𝐷(𝑞) = 100 − 4𝑞. What is the consumer surplus 
when the equilibrium quantity is q = 10? 
 
          (A)   175 
    
          (B)    200 
      
          (C)    210  
 
          (D)    225 
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11.)  Find the producer surplus when the market is in equilibrium if the supply function is 
given by 𝑆(𝑞) = 𝑞2 + 4𝑞 + 7 and the demand function is given by 𝐷(𝑞) = 82 − 6𝑞 . 
 
(A) 127 
 
(B) 75 
 
(C) 335 
 
(D) 133 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

12.)  Suppose a company is expected to earn $500 per year, at a continuous rate, over the next 
ten years with a continuous interest rate of 4%. The rights to the earnings are the company are 
for sale now for $5,000. Is it advised to buy the earning rights to this company? 
 
 (A) Yes, purchase the company for $5,000 because it will earn $6148 over ten           
  years. 
 
 (B) No, do not purchase the company for $5,000 because it will earn less than $5,000 over   
  ten years.  
 
 (C) Yes, purchase the company for $5,000 because it will earn  $7459 over ten years.  
 

 
 (D) No, do not purchase the company for $5,000 because it is worth $4121 today. 
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13.)  Consider the table below:  
 
Population of California (in millions) 

Year 2003 2004 2005 2006 2007 

Population 29.2 30.3 35.8 37.6 39.6 

 
What is the relative increase between 2006 and 2007? 
 
(A) 5% 
 
(B) 5.3% 
 
(C) 6.1% 
 
(D) 5.9% 
 
 
 
 
 
 
 
 
14.)  If the monthly mortgage payment for a home that cost $116,500 is $833.33 with an interest 
rate of 6% compounded continuously, what is the length of the loan?  
 
 (A) Between 12 and 18 years 
 
 (B) Between 19 and 24 years 
  
 (C) Between 25 and 30 years 
 
 (D) Between 31 and 36 years 
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15.)   The relative rate of change of a population of fish is modeled by  𝑃′(𝑡)
𝑃(𝑡) = 8𝑡−25

9𝑡+7
  

By what percent did the population change over from 𝑡 = 0 to 𝑡 = 10 years? 
 
(A) Increases by 79% 
(B) Decreases by 23% 
(C) Increases by 21% 
(D) Decreases by21% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16.)  Evaluate the integral below:  
 

∫ (√𝑥 +
1

𝑥4) 𝑑𝑥 

 
(A) 2𝑥3/2 − 1

5𝑥5 + 𝐶 
 
(B)  2

3
𝑥3/2 − 1

3𝑥3 + 𝐶 
 
(C)  2

3
𝑥3/2 − 1

5𝑥5 + 𝐶 
 
(D) 2𝑥3/2 − 1

3𝑥3 + 𝐶 
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17.) What is the anti-derivative of  𝑓(𝑡) = 1
t

− 2𝑒𝑡 + 𝑠𝑖𝑛 (𝑡
4
)? 

 
          (A)   ln |t| − 2𝑒𝑡 − 1

4
𝑐𝑜𝑠 (t

4
) + 𝐶 

    
          (B)    ln(𝑡) − 2𝑒𝑡−1 − 4 cos (𝑡

4
) + 𝐶 

      
          (C)    1

t2 − 2𝑒𝑡 − 4𝑐𝑜𝑠 (t
4
) + 𝐶 

 
          (D)    ln|t| − 2𝑒𝑡 − 4𝑐𝑜𝑠 (t

4
) + 𝐶  

 
 
 
 
 
 
 
 
 
 
 
 
18.) Evaluate the integral below:  
 

∫ 𝑥3√𝑥4 + 7 𝑑𝑥 

 
(A)  1

6
(𝑥4 + 7)3/2 + 𝐶 

 
(B)  2

3
(𝑥4 + 7)3/2 + 𝐶 

 
(C) − 1

2
(𝑥4 + 7)−1/2 + 𝐶 

 
(D)  1

4
𝑥4 ⋅ 2

3
(𝑥4 + 7)3/2 + 𝐶 
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19.)  Evaluate the integral below.  
 

∫(5𝑥2 + 𝑥−3)𝑑𝑥  

(A)  5
3

𝑥3 + 1
2

𝑥−2 + 𝐶 
 
(B) 10𝑥 − 3𝑥−4 + 𝐶 
 
(C)  5

3
𝑥3 − 1

2
𝑥−2 + 𝐶 

 
(D)  − 5

3
𝑥3 + 1

2
𝑥−2 + 𝐶 

 
 
 
 
 
 
 
_____________________________________________________________________ 
 
20.)  Find 𝑓(𝑥) with initial conditions given below:  
 

𝑓′(𝑥) = (14𝑥 + 3) sin(7𝑥2 + 3𝑥)  with 𝑓(0) = −5 
 
 
 
(A) 𝑓(𝑥) = cos(7𝑥2 + 3𝑥) − 6 
 
(B) 𝑓(𝑥) =  − cos(7𝑥2 + 3𝑥) − 4 
 
(C) 𝑓(𝑥) =  − cos(7𝑥2 + 3𝑥) − 5 
 
(D) 𝑓(𝑥) = cos(7𝑥2 + 3𝑥) − 5 
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21.) Evaluate the integral below:  
 

∫ 𝑥3 ln(4𝑥)𝑑𝑥 

 
(A) 1

4
𝑥4 ⋅ 1

2
(ln(4𝑥))2 + 𝐶 

 
(B)  1

4
𝑥4 ln(4𝑥) − 1

16
𝑥4 + 𝐶 

 
(C)  1

4
𝑥4 ln(4𝑥) − 1

4
𝑥4 + 𝐶 

 
(D) 1

4
𝑥4ln(4𝑥) + 1

16
𝑥5 + 𝐶 

 
 
 
 

 
22.)  When trying to evaluate the integral below using 𝑢-substitution, which of the following 
would be the resulting integral? 
 

∫ 𝑥2(𝑥3 − 3)16𝑑𝑥 

 
 (A) You cannot use the method of 𝑢 substitution to evaluate this integral. 
 
 (B) 1

3
∫ 𝑢2(𝑢 − 3)16 𝑑𝑢 

 
 (C) 1

3 ∫ 𝑢16 𝑑𝑢 
 
 (D) 3 ∫(𝑢3 − 3)16 𝑑𝑢 
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23.)   Evaluate the integral below:  
 

∫(𝑥2 + 2𝑥)𝑒3𝑥𝑑𝑥 

 
 (A) 1

3
(𝑥2 + 2𝑥)𝑒3𝑥 − 1

9
(2𝑥 + 2)𝑒3𝑥 + 2

27
𝑒3𝑥 + 𝐶 

 
 (B) 1

3
(𝑥2 + 2𝑥)𝑒3𝑥 − 1

9
(2𝑥 + 2)𝑒3𝑥 − 2

27
𝑒3𝑥 + 𝐶 

 
 (C) 1

3
(𝑥2 + 2𝑥)𝑒3𝑥 − 1

9
(2𝑥 + 2)𝑒3𝑥 + 2

9
𝑒3𝑥 + 𝐶 

 
 (D) 1

3
(𝑥2 + 2𝑥)𝑒3𝑥 − 2

3
(2𝑥 + 2)𝑒3𝑥 − 2

3
𝑒3𝑥 + 𝐶 

 
 
 
 
 

 
 
 
 
 
 
 
 

24.)  Evaluate the integral below:  
 

∫ −14𝑒−14𝑥
∞

1
 𝑑𝑥 

 
 (A) 1

𝑒14 
 
 (B) − 1

𝑒14 
 
 (C) 0 
 
 (D) 1 
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25.)  Use the Fundamental Theorem of Calculus to find the area under 𝑓(𝑥) = 𝑥2 from 𝑥 = 1 to 
𝑥 = 2. 
 
          (A)   9 7⁄  
    
          (B)    7 3⁄  
      
          (C)     3  
 
          (D)     4  
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