
Instructor: Frank Secretain
Course: Math 20
Date: October 16/17, 2025

Assessment: Test 2
Time allowed: 110 minutes 
Devices allowed: Pencil, pen, eraser, calculator
Notes from instructor: Be neat.  Show your work where needed.  Box final answers.

Marks allocated: 4 questions worth 20 marks
Percentage of final grade: 20% of final grade 



Formula Sheet

Arithmetic Series Geometric Series       Binomial Theorem

Line equation       Quadratic formula           Definition of the derivative

Rules of differentiation

Derivatives of select functions Integrals of select functions

Taylor series expansion Integration by parts
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(2 marks each) Determine the derivative with respect to x of the following equation.
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(5 marks) Determine the tangent line at x=1.0 for the following function. Plot the tangent line on the plot.
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(5 marks) A dog is on the shoreline (on land) and wants to retrieve its bone, which is in the water, as 
shown below. The dog can run on land at a speed of 12 m/s but can only swim at 7 m/s. What path 
should the dog take (i.e., how far should it travel on land versus in the water) to minimize the time it 
takes to reach the bone?

Remember: 

where v is velocity, 
x is distance travelled 
and t is time.
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(5 marks) Suppose you are dragging a mass (m) across the floor by the use of a rope and pulley, as
shown in the below figure. If you are pulling the rope at a rate of 1 m/s how fast is the block sliding
across the floor when at the position shown in the figure?
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(2 marks each) Determine the derivative with respectto x of the following equation.
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(5 marks) Determine the tangentline at x=1.0 for the following function. Plot the tangentline on the plot.
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(5 marks) A dog is on the shoreline (on land) and wantsto retrieve its bone, whichis in the water, as

shown below. The dog can run onland at a speed of 12 m/s but can only swim at 7 m/s. Whatpath

should the dog take(i.e., how far should it travel on land versusin the water) to minimizethe time it

takes to reach the bone? toad
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(5 marks) Suppose you are dragging a mass (m)acrossthe floor by the use of a rope and pulley, as
shownin the belowfigure. If you are pulling the rope at a rate of 1 m/s howfastis the blocksliding
acrossthe floor whenat the position shownin the figure?

  
    

*

:%.
1% “KN 5

” Zz
x? + y ‘as Cc tm

i

at ;
™ = %

- >>iy A de PPPPREOPPO ao - wen ae

ax at * aya 2e at connEiSeseomenB

 

  

 

dk. & de
dt =X at

cc

“lo C= KAY y

dx VKay dc
or” x at *

LF ()\O

= -\,22 We,

Ax = - 1.22 Wz

 


