
  MAT 145 
Quiz #8 Name ____________________________  
20 points Do Not Use A Calculator! 
Impact on Course Grade: approximately 2% Score ____________  

     Show evidence to support your solutions! 

 

The box to the right shows Ralph’s complete evidence for his use of 
logarithmic differentiation to determine the derivative of 𝑦 = sin 𝑥 !. 
1. Here are possible descriptions for Ralph’s work going from step (0) to 

step (1). Circle all the correct responses! (2 pts) 
(A) Ralph applied implicit differentiation to the entire equation. 
(B) Ralph took the natural log of both sides of the equation. 
(C) Ralph used log properties to re-express the right-side expression. 
(D) Ralph used the chain rule to determine the derivative of y. 

2. Here are possible descriptions for Ralph’s progress from 
step (1) to step (3). Circle all the correct responses! (3 pts) 

(A) In moving from step (1) to step (2), Ralph incorrectly used 
implicit differentiation on the left-side expression. 
(B) In moving from step (1) to step (2), Ralph incorrectly used log properties on the right-side expression. 
(C) In moving from step (1) to step (2), Ralph made no errors. 
(D) In moving from step (2) to step (3), Ralph incorrectly used the product rule on the right-side expression. 
(E) In moving from step (2) to step (3), Ralph incorrectly used log properties on the right-side expression. 
(F) In moving from step (2) to step (3), Ralph made no errors. 

3. Here are possible descriptions for Ralph’s work in steps (3) and (4). Circle all the correct responses! (2 pts) 

(A) In moving from step (3) to step (4), Ralph could have correctly re-expressed !"#!
!"#!

 as cot 𝑥. 
(B) In moving from step (3) to step (4), Ralph incorrectly re-expressed the left-side expression. 
(C) In moving from step (3) to step (4), Ralph incorrectly simplified the right-side expression. 
(D) In step (4) Ralph should have substituted sin 𝑥 ! for y. 
 

Refer to the graph of the function y = g(x) for questions 4 thru 9. Be specific and precise in your responses. (1 pt ea) 

4. lim
x→2

g(x)   ______  

5. lim
x→−1−

g(x)  _____  

6. lim
x→−∞

g(x)  _____  

7. lim
x→−3

g(x)   ______  

8. g(3)   ______  

9. !g (−5)   ______  

 

(0) y = sin x( )x

(1) ln y = ln sin x( )x

(2) 1
y
= x ln sin x( )

(3) 1
y
= (1) ⋅ ln sin x( )+ x( ) 1

sin x
cos x

(4) dy
dx

= y ln sin x( )+ xcos x
sin x

"
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A pool contains 20,000 gallons of water at 9 am. At that instant, water begins to drain from the pool so that 
at time t, there remains W (t) = 320

x + 2( )4
 thousands of gallons of water in the pool, with 0 ≤ t ≤ 16, t in hours. 

10. Calculate 𝑊 4  and explain what 𝑊 4  represents in this context. Include appropriate units. (2 pts) 

Explain: 𝑊 4 = _________________  
 
 
 
11. Calculate 𝑊′ 2  and explain what 𝑊′ 2  represents in this context. Include appropriate units. (2 pts) 

Explain: 𝑊′ 2 = ________________  
 
 
 
12. Which responses accurately describe what is happening to the water in this pool for 0 ≤ t ≤ 16? Circle all 
correct responses! (3 pts) 

 (I) As time passes, the rate at which water leaves the pool approaches 0. 
(II) As time passes, water leaves the pool at a constant rate. 

 (III) As time passes, water leaves the pool faster and faster. 
 (IV) As time passes, water leaves the pool more and more slowly. 
 (V) At time t = 16, there is no water left in the pool. 
 (VI) More than half the original amount of water has left the pool within the first hour of draining. 

 BONUS! 
Show complete and accurate calculus-based justification and evidence for your responses. 

An automobile is at rest at time t = 0 seconds. From this resting position, the automobile accelerates at 
𝑎 𝑡 = 1+ 3 𝑡 on the time interval 0 ≤ 𝑡 ≤ 9 seconds.  

(A) Calculate the velocity of the automobile at time t = 9 seconds. (2 pts) 
(B) Calculate the total distance the automobile traveled from time t = 0 to time t = 9 seconds. (2 pts) 


