
Instructor: Frank Secretain
Course: Math 20
Date: September 29, 2026

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 + 1 BONUS worth 1 mark
Percentage of final grade: 20% of final grade 
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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

an = a1 + (n� 1)k

Sn =
nX

i=1

a1 + (i� 1)k

=
n

2
(a1 + an)

an = a1r
n�1

Sn =
nX

i=1

a1r
i�1

= a1
1� rn

1� r

(x+ y)n =
nX

k=0

n!

(n� k)!k!
xn�kyk

x =
�b±

p
b2 � 4ac

2a

d

dx
f(x) = lim

�x!0

f(x+�x)� f(x)

�x

d

dx
(f(x)g(x)) = f(x)

d

dx
(g(x)) + g(x)

d

dx
(f(x))

d

dx

✓
f(x)

g(x)

◆
=

g(x) d
dx (f(x))� f(x) d

dx (g(x))

(g(x))2

d

dx
(f(g(x))) =

d

dx
(f(g(x)))

d

dx
(g(x))

(product rule)

(quotient rule)

(chain rule)

Z
udv = uv �

Z
vduf(x) =

1X

n=0

f (n)(xo)

n!
(x� xo)

n

y = ax+ b

(polynomials)

(trigonometry)

(exponentials)

Z
axndx =

a

n+ 1
xn+1

ln(|x|)

,

,

n 6= �1

n = �1{ }
Z

sin(ax)dx = �1

a
cos(ax)

Z
cos(ax)dx =

1

a
sin(ax)

Z
tan(ax)dx = ln(|sec(x)|)

Z
axdx =

1

ln(a)
ax

Z
ln(x)dx = xln(x)� x

d

dx
(axn) = anxn�1

d

dx
(ax) = axln(a)

d

dx
(logax) =

1

xln(a)

d

dx
(sin(x)) = cos(x)

d

dx
(cos(x)) = �sin(x)

d

dx
(tan(x)) =

1

(cos(x))2



(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. 

5, 5.5, 6.05,  …

5, 5.5, 6.0,  …



(4 marks) A technician tests 12 circuit boards on the first day. Each day after that, she tests 1 more 
boards than the previous day. After how many days will she have tested 29337 circuit boards in total?



(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.

<latexit sha1_base64="um/MZDL/aj1Ooyr+fV4wYsZ+zX4=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0UQtCWptbosuHFZwT6giWEynbRDJw9mJtoS8hNu/BU3LhRxK7jzb5y2WWjrgQuHc+7l3nvciFEhDeNbyy0tr6yu5dcLG5tb2zv67l5LhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3h1cRv3xMuaBjcynFEbB/1A+pRjKSSHP3UYtR3khG0OO0PJOI8fICVFFoeRzg5G5VqaTK6q5TORye11NGLRtmYAi4SMyNFkKHh6F9WL8SxTwKJGRKiaxqRtBPEJcWMpAUrFiRCeIj6pKtogHwi7GT6VQqPlNKDXshVBRJO1d8TCfKFGPuu6vSRHIh5byL+53Vj6V3aCQ2iWJIAzxZ5MYMyhJOIYI9ygiUbK4Iwp+pWiAdI5SFVkAUVgjn/8iJpVcpmrVy9qRbrRhZHHhyAQ3AMTHAB6uAaNEATYPAInsEreNOetBftXfuYtea0bGYf/IH2+QNUsJ43</latexit>

lim
x→2

3x→ 6

x2 → 5x+ 6

<latexit sha1_base64="IQPyPO2mPro84scv8CLzzwEfmlE=">AAACGnicbVBNS8NAEN34WetX1aOXxSII0pLUWj0WvHisYFuhqWWz3bRLN5uwO9GWkN/hxb/ixYMi3sSL/8btx0GtDwYe780wM8+LBNdg21/WwuLS8spqZi27vrG5tZ3b2W3oMFaU1WkoQnXjEc0El6wOHAS7iRQjgSdY0xtcjP3mHVOah/IaRhFrB6Qnuc8pASN1co4reNBJhthVvNcHolR4j10ufRil2PUVocnJsFBJk+FtqXA6PK6knVzeLtoT4HnizEgezVDr5D7cbkjjgEmggmjdcuwI2glRwKlgadaNNYsIHZAeaxkqScB0O5m8luJDo3SxHypTEvBE/TmRkEDrUeCZzoBAX//1xuJ/XisG/7ydcBnFwCSdLvJjgSHE45xwlytGQYwMIVRxcyumfWLyAJNm1oTg/H15njRKRadSLF+V81V7FkcG7aMDdIQcdIaq6BLVUB1R9ICe0At6tR6tZ+vNep+2LlizmT30C9bnN/m8oL0=</latexit>

lim
x→↑

3x→ 6

x2 → 5x+ 6

<latexit sha1_base64="2Euf+xsN2t5n6Mp3kL+qIS5zMOA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQEUpSinoRCl48VrAf0oay2W7apbubsLuRhtBf4cWDIl79Od78N27bHLT1wcDjvRlm5vkRo0o7zreVW1vf2NzKbxd2dvf2D4qHRy0VxhKTJg5ZKDs+UoRRQZqaakY6kSSI+4y0/fHtzG8/EaloKB50EhGPo6GgAcVIG+kxKU/Ob6qTC79fLDkVZw57lbgZKUGGRr/41RuEOOZEaMyQUl3XibSXIqkpZmRa6MWKRAiP0ZB0DRWIE+Wl84On9plRBnYQSlNC23P190SKuFIJ900nR3qklr2Z+J/XjXVw7aVURLEmAi8WBTGzdWjPvrcHVBKsWWIIwpKaW208QhJhbTIqmBDc5ZdXSatacS8rtftaqe5kceThBE6hDC5cQR3uoAFNwMDhGV7hzZLWi/VufSxac1Y2cwx/YH3+AHx6j4E=</latexit>

y(x) = 2x+ b



(2 marks each) Determine the derivative with respect to x of the following equation.
<latexit sha1_base64="+KgWi4Ie8gXu+lcnwxF07xla28w=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBItQEUtSi3UjFNy4rGAf0MYymU7aoZNJmJlIQ6m/4saFIm79EHf+jdM2C60euHDmnHuZe48XMSqVbX8ZmZXVtfWN7GZua3tnd8/cP2jKMBaYNHDIQtH2kCSMctJQVDHSjgRBgcdIyxtdz/zWAxGShvxOJRFxAzTg1KcYKS31zHxSHJ9clcf352ddSbl+nFZ7ZsEu2XNYf4mTkgKkqPfMz24/xHFAuMIMSdlx7Ei5EyQUxYxMc91YkgjhERqQjqYcBUS6k/nyU+tYK33LD4Uurqy5+nNiggIpk8DTnQFSQ7nszcT/vE6s/Et3QnkUK8Lx4iM/ZpYKrVkSVp8KghVLNEFYUL2rhYdIIKx0XjkdgrN88l/SLJeci1LltlKo2WkcWTiEIyiCA1WowQ3UoQEYEniCF3g1Ho1n4814X7RmjHQmD79gfHwDIDCTGA==</latexit>

y(x) = 2x3 → sin(x) + 7

<latexit sha1_base64="M43E+yeeVRc9FVyXVw/ZIJ+exFI=">AAACBnicbZDLSsNAFIZP6q3WW9SlCMEi1IUlKUXdCAU3LivYCzSxTKaTduhkEmYm0hK6cuOruHGhiFufwZ1v47TNQqsHZvj4/3OYOb8fMyqVbX8ZuaXlldW1/HphY3Nre8fc3WvKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx9eTf3WPRGSRvxWjWPihajPaUAxUlrqmofj0ujkcuRKyjWcuoFAOPXvKpN0pK+uWbTL9qysv+BkUISs6l3z0+1FOAkJV5ghKTuOHSsvRUJRzMik4CaSxAgPUZ90NHIUEumlszUm1rFWelYQCX24smbqz4kUhVKOQ193hkgN5KI3Ff/zOokKLryU8jhRhOP5Q0HCLBVZ00ysHhUEKzbWgLCg+q8WHiCdhNLJFXQIzuLKf6FZKTtn5epNtVizszjycABHUAIHzqEG11CHBmB4gCd4gVfj0Xg23oz3eWvOyGb24VcZH98a95g5</latexit>

y(x) = x sin(x)→ b2

x2



<latexit sha1_base64="Ik04fX2EIY8zxLc3i1L8PqMsz6A=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0WoiCWpRd0IBTcuK9gHNGmZTCft0MmDmYk0hKzd+CtuXCji1i9w5984bbPQ1gMXzpxzL3PvcUJGhTSMby23tLyyupZfL2xsbm3v6Lt7TRFEHJMGDljA2w4ShFGfNCSVjLRDTpDnMNJyRjcTv/VAuKCBfy/jkNgeGvjUpRhJJfX0w7g0PrlG3cq4W7FwINTr1HI5wsn5OE2cMzPt6UWjbEwBF4mZkSLIUO/pX1Y/wJFHfIkZEqJjGqG0E8QlxYykBSsSJER4hAako6iPPCLsZHpKCo+V0oduwFX5Ek7V3xMJ8oSIPUd1ekgOxbw3Ef/zOpF0r+yE+mEkiY9nH7kRgzKAk1xgn3KCJYsVQZhTtSvEQ6SCkCq9ggrBnD95kTQrZfOiXL2rFmtGFkceHIAjUAImuAQ1cAvqoAEweATP4BW8aU/ai/aufcxac1o2sw/+QPv8ATc3mUw=</latexit>

y(x) = a2x2 cos(x) +
3x

b→ 1

<latexit sha1_base64="bal+BnS+3d7+rDdTKjsi2+qcTfI=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWpXaqkrYAFqYKFsUj0IjVp5bhua9VxIttBjaq+AAuvwsIAQqzsbLwNTpsBWn7J0qf/nKPj83sho1JZ1rexsrq2vrGZ2cpu7+zu7ZsHhw0ZRAKTOg5YIFoekoRRTuqKKkZaoSDI9xhpeqObpN58IELSgN+rOCSujwac9ilGSltd8zTOjwtXFeeaDtqOpNzx6CBfHndKCRQS2+2Uu2bOKlozwWWwU8iBVLWu+eX0Ahz5hCvMkJRt2wqVO0FCUczINOtEkoQIj9CAtDVy5BPpTmbXTOGZdnqwHwj9uIIz9/fEBPlSxr6nO32khnKxlpj/1dqR6l+6E8rDSBGO54v6EYMqgEk0sEcFwYrFGhAWVP8V4iESCCsdYFaHYC+evAyNUtE+L1buKrmqlcaRAcfgBOSBDS5AFdyCGqgDDB7BM3gFb8aT8WK8Gx/z1hUjnTkCf2R8/gD2+5ow</latexit>

y(x) = 4
[
sin

(
3x2

)]3



BONUS
(1 mark) Determine the derivative with respect to x of the following equation.

<latexit sha1_base64="Osvs3mK5x8Tb7jiKIvNLSoO0YZg=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUpSi3oRCl48VrAf0KZls920SzebsLsRY+gv8eJBEa/+FG/+G7dtDtr6YODx3gwz87yIUals+9tYWV1b39jMbeW3d3b3Cub+QVOGscCkgUMWiraHJGGUk4aiipF2JAgKPEZa3vhm6rceiJA05PcqiYgboCGnPsVIaalvFpJe5awrKS8lp9ePvfO+WbTL9gzWMnEyUoQM9b751R2EOA4IV5ghKTuOHSk3RUJRzMgk340liRAeoyHpaMpRQKSbzg6fWCdaGVh+KHRxZc3U3xMpCqRMAk93BkiN5KI3Ff/zOrHyr9yU8ihWhOP5Ij9mlgqtaQrWgAqCFUs0QVhQfauFR0ggrHRWeR2Cs/jyMmlWys5FuXpXLdbsLI4cHMExlMCBS6jBLdShARhieIZXeDOejBfj3fiYt64Y2cwh/IHx+QNBdpIi</latexit>

y2 + sin(y) = x3



(2 marks each) Determine the 85th numberin the sequence and the sum from thefirst numberto the
85th numberfor each of the following series.

5, 5.5; 6.05, is

a, = ‘ a, = aa

An “
%5~-\

W = 35 = 5(1.1)
5.5-5=0.5

K = 605 -$820:55 ™ on2 14945
55/6 = Il .

T =6.0545=\.1 v (qeowetec)
—_

-_
5a? Qa, \ -r7

al 1- OY

 

5, 5.5, 6.0, ...

i
Ay= a, + (w-'\k

QAy> g5 = 5. (#5-1\(0-8)

Y=

ca BES8F VY cote i

re (o/s 134 : i = (A, + ay

~
° B(5 + 4)



(4 marks) A technician tests 12 circuit boards onthefirst day. Each day after that, she tests 1 more
boards than the previous day. After how many dayswill she have tested 29337 circuit boardsin total?

V2)13, 14) ---

a,= \% Ay = Q, + (w- yk Cy

On?

Ww

W = i 2 (a * an) >)

2-127 \ :
ye 2is A J (ociMowetc)

3/2 = 1.043 x
T= uf=1-0FF

6,= 21357

buy (0) whe (2) and rearrange *

oo D(a, [ars Go-)K)

a5, = WwW (a, + ay +kn-k) W= 75\ 7454

25, = aw + kw - Kn

© = kw * 2aw-kwn - 2S, | w=23\ day 5

sly wowbes ond salve quodrake:

O=w + afiain -w - a[aras2|

O=w + 230 - 58674

~y tbo -4ac

Qo

_ 7+ J (23) +(4)(59624)

a

V\ =

 



(1 mark each) Determinethelimits of the following expressions:

 

  

i 3x —6 _ 22-6 _ eo
Oh —hat6 ° B-DC

”

O
_ -Wx- > 3x 7K

Se 2 Mies 7-3
3 é aes =

= (o2V(x-~3 2-3 3

lim sp=0 =
a>oo@*—5ea +6 ©  

(3x-6) (3) \iwseKK iy2x
lim = ———78 = -

Ko (x2- 546) () ~  X-red i -#+HK& KP x2- 5x46

(2 marks) Take the derivative with respectto “x” of the following function using the definition of the
derivative.

 

 

y(x) = 2a +b

lim 2OK
yx) = ax * b

= coe x *

ylexdx) = 2(x dx) +b

= 2x * Qa rh ok

¥*<hx) = x)

* Las Ax

Kim 2x +a + b|- L2x+ oh
es paper re

(!

Axve
in Px 2K AQ~ZK AQ

4X



%
|
e
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(2 marks each) Determine the derivative with respectto x of the following equation.

y(x) = 2a° — sin(x) +7

 

Os ba” - ontE 6x oe |

 

y(“) = xsin(“) —- =

1 th
yo) = xsim@ - bx

 

|
a Ssin(x) + xaosk) + Ab —

a

= sim(x) + xom(x) + —

 

 



 

3

| a. Qax cos (x) ~ ax’ sin(x) T bl
 

y(e) = 4| sin (30)|

*
|
S |

2. fon aifooo
= F2x cos (3x°) sin (3:*)   



BONUS
(1 mark) Determine the derivative with respect to x of the following equation.

y° +sin(y) = 2°

&
la

dy * cos (y) HY = 2,"

 

 

   


