
MAT 145: Test #1: Part II (Calculator OK!) 

Name   ___________________________    Score  _______________ /22 

 

16. Suppose we know that 𝑦 = √−8(1 + 2𝑥) describes 

h for 𝑥 < −
1

2
. 

(a) On the graph, sketch and label the line tangent to 

the curve at 𝑥 = −
3

2
. (2 pts) 

(b) Phineus correctly determined that the tangent-line 

slope is −2 at 𝑥 = −
3

2
. Use Phineus’s slope value 

to write an equation, in the form y = mx + b, for the 

line tangent to h at 𝑥 = −
3

2
. Show all steps leading 

to your response and use exact values. (2 pts) 

 

 _____________________ 

 

 

 

 

 

17. Write a complete, accurate, and precise limit statement (equation) to justify the vertical 

asymptote in Quadrant IV. (2 pts) 

 ________________________ 

 

18. Ephesius studied the graph of h, shown above, and said, “That graph has several points of 

discontinuity!” 

(a) How many points of discontinuity does h have? 1 2 3 4 > 4  (1 pt) 

 Circle one of these options. 

(b) Select one point of discontinuity. [(i) 1 pt; (ii) 2 pts] 

i. State the location of the point of discontinuity. Use correct symbolism!  ____________  

ii. For the discontinuity at that location, what is the type of discontinuity? Circle one 

response. 
Removable 

Discontinuity 
Jump 

Discontinuity 
Infinite 

Discontinuity 
None of these three  

types of discontinuity 

 

19. What does the symbol f '(a) represent? Choose the one most correct response. Circle one letter. (2 pts) 

A. the derivative of f at x = a. 

B. the instantaneous rate of change of f at x = a. 

C. the slope of f at x = a. 

D. the slope of the tangent line to f at x = a. 

E. More than one of (A) through (D) is correct. 

F. All of (A) through (D) are correct. 

G. None of (A) through (D) are correct. 

  

Use the graph of 𝑦 = ℎ(𝑥) for questions 16–18. Be specific and precise in your responses.  



 

20. Use the coordinate axes below to sketch a function y = f(x) that has all of the following 

properties. Write labels and other indicators on your sketch to help me accurately identify the 

properties. (10 pts) 

 

[ __ A] The function has exactly one vertical asymptote, at x = –1. 

[ __ B] The function has a horizontal asymptote of y = –2, as x → – . 

[ __ C] The function has a horizontal asymptote of y = 3, as x →  . 

[ __ D] lim
𝑥→−1−

𝑓(𝑥) = ∞ 

[ __ E] lim
𝑥→−1+

𝑓(𝑥) = ∞ 

[ __ F] 𝑓(−2) = 0, 𝑓(0) = 0, 𝑓(1) = −1 

[ __ G] 𝑓(2) 𝐷𝑁𝐸 

[ __ H] lim
𝑥→1

𝑓(𝑥) = −1 

[ __ I] lim
𝑥→2

𝑓(𝑥) = 1 

  



 

BONUS! 

 

(A) State the date of birth for the non-English discoverer of Calculus. (2 pts) __________________ 

 

 

(B) Here is information about a function: 𝒅(𝒙) = {
𝒃 + 𝒂𝒙𝟐 𝒙 < 𝟑

𝟐 𝒙 = 𝟑
𝒂 − 𝒃𝒙 𝒙 > 𝟑

 . Use this to determine the exact 

values for constants a and b so that lim
𝑥→3

𝑑(𝑥) = 𝑑(3). Show appropriate evidence and justification 

for your response.  (2 pts) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(C) The function 𝑦 = sin(𝑥) is to be transformed by shifting its graph 2 units right and stretching it 

vertically by a factor of 4.  

(i) If point P on the original graph has x-coordinate 𝑥 =
𝜋

6
, state the ordered pair 

for the corresponding (transformed) point, P´, on the transformed graph. (1 pt) __________________ 

 

(ii) State in symbolic form (y = …) a rule for the transformed function. (1 pt)  __________________ 

   



 

Calculus I 

MAT 145 

Test #1: 50 points 
Evaluation Criteria 

 

Part I: 28 pts 

 

#1– #10: 10 pts (1 pt each), no partial credit 

 

#11: 2 pts: correct response using correct symbolism 

 

#12: 2 pts: correct equation using appropriate symbols 

 

#13: 1 pt: correct justification for why the approximation must be incorrect 

 

#14: 2 pts: accurate and clear statement addressing the edit described 

 

#15: 11 pts (a: 2 pts each; b,c,d: 3 pts each): correct limit evaluations with appropriate and 

specific supporting evidence; correct use of symbols 

 

Part II: 22 pts 

 

#16: 4 pts: (a) 2 pts: reasonable approximate location for tangent line and labeled tangent line; 

(b) 2 pts: correct equation in the required form and accurate evidence to justify the equation 

 

#17: 2 pts: correct limit statement for specified vertical asymptote 

 

#18: 4 pts: (a) 1 pt; (b-i) 1 pt; (b-ii) 2 pts 

 

#19: 2 pts 

 

#20: 10 pts: each stated requirement correctly met, no additional incorrect elements included, 

and overall accuracy and appearance of the graph 

 

BONUS! 

(A) 2 pts: correct date of birth (month/day/year) 

(B) 2 pts: accurate determination of the exact values for a and b with 

appropriate evidence/justification 

(C) 2 pts: i) 1 pt: correct coordinates for P´; ii) 1 pt: correct symbolic representation for the 

transformed function 
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