
Instructor: Frank Secretain
Course: Math 20
Date: September 25/26, 2024

Assessment: Test 1
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: 5 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 85th number in the sequence and the sum from the first number to the 
85th number for each of the following series. 

1, 1.2, 1.44,  …

1, 1.2, 1.4,  …



(4 marks) A battery's cycle life, is the number of complete charge and discharge cycles it can undergo 
before its capacity declines noticeably (10% of the original 100% charge capacity).  A typical cycle life 
of a Lithium-ion battery is 7000 cycles.  Assuming a geometric decline, estimate the batteries capacity 
after 3500 cycles.



(1 mark each) Determine the limits of the following expressions:

(2 marks) Take the derivative with respect to “x” of the following function using the definition of the 
derivative.
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(2 marks each) Determine the derivative with respect to x of the following equation.
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(2 marks each) Determine the 85th numberin the sequence and the sum from thefirst numberto the
85th numberfor each of the following series.

1, 1.2, 1.44, ...

arithuelic

\ a} - \ => O47.

\,44- La = O-AY

Geometric

Med = Lidsi
V

(44 U2

\oa

Ww

T= Lok

" = - o
e

wel
a,v

OY.)
GFA 444.739 | a55 = l, 4g0 o00 |

9 Ss
ii

2
L w
t

Ty

 

 

iT) i e
e —
_ ] ~

16 $46 693.4% | \s,,- 26 400 000
—

Ay= a + (a-t)«

a= \ + (35 - \\(0.2)

= i47.% | Ags = \7. ¥%

5." (a + Ay)

a3 Bi + 7%)

- 744 | S457 149
 



(4 marks) A battery's cyclelife, is the number of complete charge and discharge cyclesit can undergo
before its capacity declines noticeably (10% ofthe original 100% charge capacity). A typical cycle life
of a Lithium-ion battery is 7000 cycles. Assuming a geometric decline, estimate the batteries capacity
after 3500 cycles.
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(1 mark each) Determinethe limits of the following expressions:
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(2 marks) Take the derivative with respectto “x” of the following function using the definition of the
derivative.
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(2 marks each) Determine the derivative with respectto x of the following equation.
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