
MAT 145: Test #3 (50 points) 
Name   ___________________________  UID: ____________________  Score  __________________  

  
Part I: Do Not Use Any Calculator or Computer Tools! 

State the derivative of each function. Each derivative should start with =!y  or =dx
dy . (1 pt each) 

 
(1) 
 

y = 4x5   ___________________________________  

(2) y = xe12   ___________________________________  

(3) y = 7x6 −5x7   ___________________________________  

(4) y = 7x   ___________________________________  

(5) y = sec x   ___________________________________  

(6) y = 3sin 2x( )   ___________________________________  

(7) y = ln x( )   ___________________________________  

(8) y = x3e−4   ___________________________________  

(9) 
y = 8x

8 −6x6

2x6
  ___________________________________  

(10)  y = 2ex   ___________________________________  

  



MAT 145: Test #3 (50 points) 
Name   ___________________________  UID: ____________________  Score  __________________  

Part I (continued): Do Not Use Any Calculator or Computer Tools! 
For questions 11 and 12, determine the derivative, with respect to x, of each function. Use appropriate notation for 
each derivative, show all required steps, and simplify where appropriate. (2 pts each) 

11. 
 
 
 
 
 
 

g(x) = e3x cos x( )   12. h(x) = ln ln 2x( )( )  

13. 
 
 
 
 
 

Consider the statement: 

If 

€ 

" " f (1) = 0, then 

€ 

1, f (1)( )  is an inflection point 
of the curve y = f (x) . 

Which of the following phrases best describes 
this statement? Circle one response. (1 pt) 
 
always true  sometimes true  never true 

 14. Consider the statement: 

If ! f (c) = 0 , then f has a local maximum or a 
local minimum at c. 
Which of the following phrases best describes 
this statement?  Circle one response. (1 pt) 
 
always true  sometimes true  never true 

15. Consider the statement: 

If a function f is continuous and twice 
differentiable for all x, and the function f has a 
local maximum at x = c, then !!f (c) > 0 . 

Which of the following phrases best describes 
this statement? Circle one response. (1 pt) 
 
always true  sometimes true  never true 
 

 16. Consider the statement: 

If !f (x) < 0  for 3 < x < 7, then f is decreasing 
on (3,7). 
Which of the following phrases best describes 
this statement?  Circle one response. (1 pt) 
 
 
always true  sometimes true  never true 
 

17. From among statements (13) through (16), choose one that is not always true. In the space here, 
(i) circle the number of your chosen statement, (ii) provide one counterexample to show that the statement 
is not always true, and then (iii) briefly explain why your counterexample shows that the statement is 
not always true. (2 pts) 
(i) 13  14  15  16 (circle one) 
(ii) counterexample:          (iii) explain: 
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Part I (continued): Do Not Use Any Calculator or Computer Tools! 
For each question (18) and (19), you are given a situation followed by four statements. Assess each of the four 
statements and select each statement that is ALWAYS TRUE for the given situation. Each of the four statements is 
independent of the others. You may select up to four statements for each situation. (4 pts: 1/2 pt each statement) 
18. 
 
 
 
 
 
 

Suppose that for some function g with domain 
all real numbers, we know that gʹ′(x) > 0 for 
0 < x < 1 and that gʹ′ʹ′(x) < 0 for 0 < x < 1. 
 
 

  Circle the letter of each statement 
that is always true. 
(A) 	 g(x) > 0 for 0 < x < 1 
(B)	 	 g is increasing on 0 < x < 1 
(C)	 	 g is concave up on 0 < x < 1 
(D)	 	 gʹ′ is increasing on 0 < x < 1 
 

19. The graph of f, defined on the closed interval 
[−3,5] , is shown here.  

 
 

  Circle the letter of each statement 
that is always true. 
(E)	 	 f ʹ′(1) > f ʹ′(4) 
(F)	 	 The function f is continuous and 
         differentiable at the origin. 
(G)    x = –1 is a critical number 
(H)	 	 A local maximum is at the point (5,4). 
 

20. From among the eight statements you analyzed in (18) and (19), statements (A) through (H), choose one 
and briefly explain how you know your response is correct. (1 pt) 
(i) A  B  C  D  E  F  G  H (circle one) 
(ii) Explain: 


