
MAT 146 
Test #1 Part I I Name _________________  
50 points (Part I I : 20 points) Calculator Used ______________ 
Impact on Course Grade: approximately 10% Score ________________ 

15.  Region M in Quadrant III is bordered by the functions f x( ) = x + 2x −1
 and h x( ) = 12 x

2 − 2 . Determine 

the exact area of region M. Include all necessary calculus-based evidence to justify your response, 
including an appropriate definite integral. (4 pts) 
  _______________  
 
 
 
 
 
 
 
 
16. A solid is to be built on region R that is situated in the xy-plane. 
Region R, in the first quadrant, is bounded by the the x-axis, the y-
axis, the curve y = ex, and the line x = 1. Any cross section of the solid, perpendicular to the x-axis, is a 
square whose side spans the base. Set up, but do not calculate, an integral expression to determine the 
volume of this solid. (3 pts) 
 
  _________________________  
 
 
 
 
17. Consider the function f x( ) = x4 − 2x2 − 4 . (5 pts) 
a) Calculate the exact average value of f on the interval [0,2]. Provide evidence. (2 pts) 

  
  _______________  
 
b) Determine a constant c, 0 < c < 2, such that f assumes that average value at x = c. Provide evidence and 
show accuracy to at least three places to the right of the decimal point. (2 pts)  
 
  _______________  
 
c) Determine the value of p such that the average value of f on [0,p] is 1. Explain and justify your solution 
response. Show p accurate to at least three places to the right of the decimal point. (2 pts) 

  _______________  
 



 
 
18. Here are 7 integrals and a list of 10 possible approaches or strategies for integration. For each integral, 
(A) through (G), select the most appropriate approach/strategy from the list (1) through (10). Write the 
number of your selected approach/strategy in the blank in the left column. Note that some 
strategies/approaches may be used more than once and some will not be used at all. (4 pts) 
 
 

 (1) Use integration by parts, with u = 2x and dv = ex. 

 
(A) _____ (A) 2x2ex∫ dx  (2) Factor out 2 and integrate from memory. 

 
(B) _____ (B)

 
2x 2x2 − 4( )

10

∫ dx  (3) Use u-substitution with u = 2x2–4. 

 
(C) _____ (C)

 
2xex∫ dx  (4) Use integration by parts, with u = 2x and dv = 2x2–4. 

 
(D) _____ (D)

 
2ex

2

∫ dx  (5) Use integration by parts, with u = 2x2 and dv = ex. 

 
(E) _____ (E)

 
2xsin 2x2 − 4( )∫ dx  (6) No integration strategy we have works for this integral. 

 
(F) _____ (F)

 
2ex∫ dx  (7) Use u-substitution with u = 2x2. 

 
(G) _____ (G)

 

2x
2x2 − 4∫ dx  (8) Use u-substitution with u = 1

2x2 − 4
. 

  (9) Use u-substitution with u = 2x. 

  
(10) Use integration by parts, with u = 2 and dv = ex

2

. 

19. Here is some known information about a function and a claim Ronaldo makes based on that given 
information: 

Given information: We have a continuous function y = f (x) , with domain [a,b]. At a point x = c, with 
a < c < b, we know that a local minimum occurs. 
Ronaldo’s claim: At x = c,  f '(c) = 0. 
 always	  true	  

(a) Is Ronaldo’s claim always true, sometimes true, or never true? Circle one (1 pt): sometimes	  true 
  never	  true	  
(b) Explain and justify your response to (a). Be specific and precise! (2 pts) 

  



 
BONUS! Provide complete and appropriate evidence for your responses. 
 
Consider the function f x( ) = k + x − ax2  with k > 0 and a > 0. 
 
i) Suppose that a = 1 in f(x) above. Determine the exact value of k that satisfies the following definite 
integral. Show evidence to support your solution: (2 pts) 

k + x − ax2
0

a

∫ dx = 3a  

 
 
 
 
 
 
 
ii) Determine the positive-integer ordered pair (a,k) that satisfies the integral in (i) above and for which 
the product a·k is a minimum. Show evidence to support and justify your solution. (3 pts) 
  



 
Calculus II 
MAT 146 

Test #1 
Total Points:  50 
Impact of Exam on Semester Grade: Approximately 10% 
 

Evaluation Criteria 
 
Part I: No Calculators 30 points 
Questions 1 through 10 
1 pt each with no partial credit. No need to show any work on these. 
 
Questions 11 through 14 
5 pts each. Partial credit is possible. Show all steps leading to each solution. Be clear, complete, and 
accurate. Use appropriate symbolism. For the definite integrals, carry out appropriate simplification. 
 
Bonus: 3 pts: Correct determination of indefinite integral with complete and appropriate calculus evidence 
to support your response. 
 
Part II: Calculators Allowed 20 points 
Question 15: 4 pts: Present a clear, complete, and accurate solution, including exact area. Include 
complete and appropriate calculus justification. Justify the locations of the vertices of M. 
 
Question 16: 3 pts: Show a complete, accurate, and correctly symbolized integral expression. 
 
Question 17: 6 pts (a) 2 pts: calculate exact average value; show integral as evidence; (b) 2 pts: correct 
value of c with stated accuracy; evidence (c) 2 pts: correct exact value of p; evidence.  
 
Question 18: 4 pts: Correct strategy stated for each integral. 
 
Question 19: 3 pts 

(a) 1 pt: correct choice from options. 
(b) 2 pts: clear and accurate explanation for your choice in (a). 

 
BONUS! 5 pts (i) 2 pts: accurate determination of k with evidence; (ii) 3 pts: accurate determination of 
ordered pair (a,k) with evidence.  


