
Instructor: Frank Secretain
Course: Math 2000
Date: September 25, 2025

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: 1 question worth 20 marks
Percentage of final grade: 20% of final grade 



Formula Sheet

Order of Operations

exponent rules

logarithmic rules

Forms of a 1st order polynomial

Forms of a 2nd order polynomial Quadratic Formula

(expanded form)

(plotting form)

(factored form)

Definition of the derivative

Rules of differentiation

Derivatives of select functions Integrals of select functions

ac+ bc = c(a+ b)

anam = an+m (an)m = anm (ab)n = anbn

a0 = 1 a�n =
1

an
a

n
m = m

p
an

y = ax2 + bx+ c

y = a(x� h)2 + k

y = (x�m)(x� n)

x =
�b±

p
b2 � 4ac

2a

y = ax+ b

blogb a = a

log(xy) = log(x) + log(y) log(x/y) = log(x)� log(y)

logb x =
log(x)

log(b)

d

dx
f(x) = lim

�x!0

f(x+�x)� f(x)

�x

(product rule) (quotient rule) (chain rule)

<latexit sha1_base64="JwkUtUJpiTl54X4kEyx3n7RyJko=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPUiFLx4rGA/oF1LNs22odlkTbKlpfR3ePGgiFd/jDf/jWm7B219MPB4b4aZeUHMmTau++1k1tY3Nrey27md3b39g/zhUV3LRBFaI5JL1QywppwJWjPMcNqMFcVRwGkjGNzO/MaQKs2keDDjmPoR7gkWMoKNlfw2l71OUAweR+c3o06+4JbcOdAq8VJSgBTVTv6r3ZUkiagwhGOtW54bG3+ClWGE02munWgaYzLAPdqyVOCIan8yP3qKzqzSRaFUtoRBc/X3xARHWo+jwHZG2PT1sjcT//NaiQmv/QkTcWKoIItFYcKRkWiWAOoyRYnhY0swUczeikgfK0yMzSlnQ/CWX14l9YuSd1kq35cLFTeNIwsncApF8OAKKnAHVagBgSd4hld4c4bOi/PufCxaM046cwx/4Hz+AARkkZA=</latexit>

logb(b
x) = x

<latexit sha1_base64="hCyVXDq2UtoVKQn36mjgIo87bf8=">AAACRXicbZBLS8NAFIUn9VXrK+rSTbAILUJJpKgboeDGZQX7gKaUyXSSDp08mLmRlpA/58a9O/+BGxeKuNVpG6EPDwwczncvM3OciDMJpvmq5dbWNza38tuFnd29/QP98Kgpw1gQ2iAhD0XbwZJyFtAGMOC0HQmKfYfTljO8nfDWIxWShcEDjCPa9bEXMJcRDCrq6bbtCkwSG+gIkn6a/rlRmpZcr3yziEtueX7CO3eXuLfAe3rRrJhTGavGykwRZar39Be7H5LYpwEQjqXsWGYE3QQLYITTtGDHkkaYDLFHO8oG2Keym0xbSI0zlfQNNxTqBGBM0/mNBPtSjn1HTfoYBnKZTcL/WCcG97qbsCCKgQZkdpEbcwNCY1Kp0WeCEuBjZTARTL3VIAOsegFVfEGVYC1/edU0LyrWZaV6Xy3WzKyOPDpBp6iELHSFaugO1VEDEfSE3tAH+tSetXftS/uejea0bOcYLUj7+QX1hbYK</latexit>

d

dx
(fg) =

d(f)

dx
g + f

d(g)

dx

<latexit sha1_base64="g6DhOkSdG2Og5mWHKQfBMwlsLWw="></latexit>

d

dx

✓
f

g

◆
=

d(f)
dx g � f d(g)

dx

g2
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d

dx
(f(g)) =

d(f)

dx

d(g)

dx

(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) Solve for x in the following equations:
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3x = 10
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log(x) = 0.23
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2x + 3

5
+ 1 = 3.1
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log(x2 → 1) + 1 = 1.34
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ln(3x+ 1)

2
+ 1 = 2.1
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e3x→1 + 1 = 2.1
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1 + logx(4) = 2.1
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logx(3)→ 1

ln(3)→ 1
= 3
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e3xe1→x + 1 = 32

<latexit sha1_base64="IsbwjPnQ4EVtuVRcP2Q3q6TMzjk=">AAACA3icbZDLSgMxFIYz9VbrbdSdboJFqIhlIkXdCAU3LivYC7S1ZNJMG5rJDElGLMOAG1/FjQtF3PoS7nwbM+0stPWHAx//OYfk/G7ImdKO823lFhaXllfyq4W19Y3NLXt7p6GCSBJaJwEPZMvFinImaF0zzWkrlBT7LqdNd3SV9pv3VCoWiFs9DmnXxwPBPEawNlbP3ut4EpOY3j2UTJ2goyTlY5Rcop5ddMrORHAeUAZFkKnWs786/YBEPhWacKxUGzmh7sZYakY4TQqdSNEQkxEe0LZBgX2quvHkhgQeGqcPvUCaEhpO3N8bMfaVGvuumfSxHqrZXmr+12tH2rvoxkyEkaaCTB/yIg51ANNAYJ9JSjQfG8BEMvNXSIbYhKJNbAUTApo9eR4ap2V0Vq7cVIpVJ4sjD/bBASgBBM5BFVyDGqgDAh7BM3gFb9aT9WK9Wx/T0ZyV7eyCP7I+fwB8QZa4</latexit>

ex(ex → 1)

ex + 1
= 1
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Instructor: Frank Secretain
Course: Math 2000
Date: September 25, 2025

Assessment: Test 1 (practice)
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: 1 question worth 20 marks
Percentage of final grade: 20% of final grade 



Formula Sheet

Order of Operations

exponent rules

logarithmic rules

Forms of a 1st order polynomial

Forms of a 2nd order polynomial Quadratic Formula

(expanded form)

(plotting form)

(factored form)

Definition of the derivative

Rules of differentiation

Derivatives of select functions Integrals of select functions

ac+ bc = c(a+ b)

anam = an+m (an)m = anm (ab)n = anbn

a0 = 1 a�n =
1

an
a

n
m = m

p
an

y = ax2 + bx+ c

y = a(x� h)2 + k

y = (x�m)(x� n)

x =
�b±

p
b2 � 4ac

2a

y = ax+ b

blogb a = a

log(xy) = log(x) + log(y) log(x/y) = log(x)� log(y)

logb x =
log(x)

log(b)

d

dx
f(x) = lim

�x!0

f(x+�x)� f(x)

�x

(product rule) (quotient rule) (chain rule)
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logb(b
x) = x
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d

dx
(fg) =

d(f)

dx
g + f

d(g)

dx

<latexit sha1_base64="g6DhOkSdG2Og5mWHKQfBMwlsLWw="></latexit>

d

dx

✓
f

g

◆
=

d(f)
dx g � f d(g)

dx

g2

<latexit sha1_base64="1qtzdYtVUlmz6dxDfkLa0ZsksQw=">AAACRHicbZBLS8NAFIUnPmt9VV26CRYh3ZREiroRCm5cVrAPSEqZTCbp0MmDmRtpCflxbvwB7vwFblwo4lacPoQ+vDBwOOdcZuZzE84kmOartra+sbm1Xdgp7u7tHxyWjo5bMk4FoU0S81h0XCwpZxFtAgNOO4mgOHQ5bbuD23HefqRCsjh6gFFCuyEOIuYzgkFZvZLt+AKTzAE6hMzL8z81zHPDN4JK5WaxYPiV+c5SGCyEvVLZrJqT0VeFNRNlNJtGr/TieDFJQxoB4VhK2zIT6GZYACOc5kUnlTTBZIADaisZ4ZDKbjaBkOvnyvF0PxbqRKBP3PmNDIdSjkJXNUMMfbmcjc3/MjsF/7qbsShJgUZkepGfch1ifUxU95igBPhICUwEU2/VSR8rLqC4FxUEa/nLq6J1UbUuq7X7WrluznAU0Ck6Qway0BWqozvUQE1E0BN6Qx/oU3vW3rUv7XtaXdNmOydoYbSfX5bDtVk=</latexit>

d

dx
(f(g)) =

d(f)

dx

d(g)

dx

(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



(20 marks) Solve for x in the following equations:

<latexit sha1_base64="DUkF8STytEYk9w6HJeHrgMzvRZY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMgBLx4jGAekKxhdjKbjJmdWWZmxbDkH7x4UMSr/+PNv3GS7EETCxqKqm66u4KYM21c99vJrayurW/kNwtb2zu7e8X9g6aWiSK0QSSXqh1gTTkTtGGY4bQdK4qjgNNWMLqe+q1HqjST4s6MY+pHeCBYyAg2VmpW7p+uvMteseSW3RnQMvEyUoIM9V7xq9uXJImoMIRjrTueGxs/xcowwumk0E00jTEZ4QHtWCpwRLWfzq6doBOr9FEolS1h0Ez9PZHiSOtxFNjOCJuhXvSm4n9eJzHhhZ8yESeGCjJfFCYcGYmmr6M+U5QYPrYEE8XsrYgMscLE2IAKNgRv8eVl0qyUvbNy9bZaqrlZHHk4gmM4BQ/OoQY3UIcGEHiAZ3iFN0c6L8678zFvzTnZzCH8gfP5A3hTjlw=</latexit>

2x = 19

<latexit sha1_base64="7CeDQoc4N1K/2AhbhhdYXzC0edk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKUS9CwYvHCrYVmlA22027dLMbdjdiCf0bXjwo4tU/481/47bNQVsfDDzem2FmXpRypo3nfTultfWNza3ydmVnd2//oHp41NEyU4S2ieRSPURYU84EbRtmOH1IFcVJxGk3Gt/M/O4jVZpJcW8mKQ0TPBQsZgQbKwUBl8P8aXrtuX69X615rjcHWiV+QWpQoNWvfgUDSbKECkM41rrne6kJc6wMI5xOK0GmaYrJGA9pz1KBE6rDfH7zFJ1ZZYBiqWwJg+bq74kcJ1pPksh2JtiM9LI3E//zepmJr8KciTQzVJDFojjjyEg0CwANmKLE8IklmChmb0VkhBUmxsZUsSH4yy+vkk7d9S/cxl2j1vSKOMpwAqdwDj5cQhNuoQVtIJDCM7zCm5M5L86787FoLTnFzDH8gfP5AwC5kPU=</latexit>

log x = 0.12



<latexit sha1_base64="7fIHMRZl20iwftO87RMfRVBwdhg=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0UQhJLUol6EghePFewHtLVstpt26WYTdjdqifkpXjwo4tVf4s1/47bNQVsfDDzem2FmnhdxprTjfFtLyyura+u5jfzm1vbOrl3Ya6gwloTWSchD2fKwopwJWtdMc9qKJMWBx2nTG11N/OY9lYqF4laPI9oN8EAwnxGsjdSzCx1fYpK4J5W7xzQpp5enPbvolJwp0CJxM1KEDLWe/dXphyQOqNCEY6XarhPpboKlZoTTNN+JFY0wGeEBbRsqcEBVN5menqIjo/SRH0pTQqOp+nsiwYFS48AznQHWQzXvTcT/vHas/YtuwkQUayrIbJEfc6RDNMkB9ZmkRPOxIZhIZm5FZIhNFtqklTchuPMvL5JGueSelSo3lWLVyeLIwQEcwjG4cA5VuIYa1IHAAzzDK7xZT9aL9W59zFqXrGxmH/7A+vwBJt2TPA==</latexit>

1 + 4x

2
= 3

<latexit sha1_base64="9j337h8SdI8SN7nH98HrEZxhIc8=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BItQEUtSi3oRCl48VrAf0Iay2W7apZvduLspltDf4cWDIl79Md78N27bHLT1wcDjvRlm5vkRo0o7zreVWVldW9/Ibua2tnd29/L7Bw0lYolJHQsmZMtHijDKSV1TzUgrkgSFPiNNf3g79ZsjIhUV/EGPI+KFqM9pQDHSRvKY6BfLT+fu6Zl7c9HNF5ySM4O9TNyUFCBFrZv/6vQEjkPCNWZIqbbrRNpLkNQUMzLJdWJFIoSHqE/ahnIUEuUls6Mn9olRenYgpCmu7Zn6eyJBoVLj0DedIdIDtehNxf+8dqyDay+hPIo14Xi+KIiZrYU9TcDuUUmwZmNDEJbU3GrjAZIIa5NTzoTgLr68TBrlkntZqtxXClUnjSMLR3AMRXDhCqpwBzWoA4ZHeIZXeLNG1ov1bn3MWzNWOnMIf2B9/gApeJBa</latexit>

log(2x→ 1) + 1 = 3



<latexit sha1_base64="aGI3ZqZN895MKRxExHoY/hHE+to=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiVMSSlKJehIIXjxXsBzS1bLabunSzCbsbsYR48a948aCIV/+FN/+N2zYHbX0w8Hhvhpl5XsSoVLb9beQWFpeWV/KrhbX1jc0tc3unKcNYYNLAIQtF20OSMMpJQ1HFSDsSBAUeIy1veDn2W/dESBryGzWKSDdAA059ipHSUs/cc32BcOIyXnq4rZw4R2lSTY+di0rPLNplewJrnjgZKUKGes/8cvshjgPCFWZIyo5jR6qbIKEoZiQtuLEkEcJDNCAdTTkKiOwmkw9S61ArfcsPhS6urIn6eyJBgZSjwNOdAVJ3ctYbi/95nVj5592E8ihWhOPpIj9mlgqtcRxWnwqCFRtpgrCg+lYL3yEdidKhFXQIzuzL86RZKTun5ep1tVizszjysA8HUAIHzqAGV1CHBmB4hGd4hTfjyXgx3o2PaWvOyGZ24Q+Mzx86oJVm</latexit>

ln(x2 → 1)

4
+ 1 = 2

<latexit sha1_base64="jk/PyBovGTNxkptabVxQIJF9KjU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpRb0IBS8eK9gPaGPZbCft0s0m7G7EEvo3vHhQxKt/xpv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZya+sbm1v57cLO7t7+QfHwqKWiRFJs0ohHsuMThZwJbGqmOXZiiST0Obb98c3Mbz+iVCwS93oSoxeSoWABo0QbqYcPafWp7E7L7nW1Xyw5FWcOe5W4GSlBhka/+NUbRDQJUWjKiVJd14m1lxKpGeU4LfQShTGhYzLErqGChKi8dH7z1D4zysAOImlKaHuu/p5ISajUJPRNZ0j0SC17M/E/r5vo4MpLmYgTjYIuFgUJt3VkzwKwB0wi1XxiCKGSmVttOiKSUG1iKpgQ3OWXV0mrWnEvKrW7WqnuZHHk4QRO4RxcuIQ63EIDmkAhhmd4hTcrsV6sd+tj0Zqzsplj+APr8wdBC5B5</latexit>

e2x→1 → 1 = 2



<latexit sha1_base64="CenrtygfdfS9dbXCh9PXqTHAkOU=">AAACCHicbZBNS8MwGMfT+TbnW9WjB4tDmIijHUO9CAMvHie4F1hLSbN0C0uTkqTiKD168at48aCIVz+CN7+N2daDbv4h8Mv/eR6S5x/ElEhl299GYWl5ZXWtuF7a2Nza3jF399qSJwLhFuKUi24AJaaE4ZYiiuJuLDCMAoo7weh6Uu/cYyEJZ3dqHGMvggNGQoKg0pZvHrqhgCh1KR/4D5XayZmTTS8aT53squ6bZbtqT2UtgpNDGeRq+uaX2+coiTBTiEIpe44dKy+FQhFEcVZyE4ljiEZwgHsaGYyw9NLpIpl1rJ2+FXKhD1PW1P09kcJIynEU6M4IqqGcr03M/2q9RIWXXkpYnCjM0OyhMKGW4tYkFatPBEaKjjVAJIj+q4WGUCejdHYlHYIzv/IitGtV57xav62XG3YeRxEcgCNQAQ64AA1wA5qgBRB4BM/gFbwZT8aL8W58zFoLRj6zD/7I+PwBEDyYBA==</latexit>

logx(2)→ 1

log(2) + 1
= 4

<latexit sha1_base64="QswGGIPDbyvHC8zKOh0Q3Op65v0=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLJbi3oRCl48VrAf0C4lm6ZtaDZZk2yxLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXhBxpo3rfjsrq2vrG5uZrez2zu7efu7gsK5lrAitEcmlagZYU84ErRlmOG1GiuIw4LQRDG+nfmNElWZSPJhxRP0Q9wXrMYKNlXzvvM1lv/NUKJ3dXHRyebfozoCWiZeSPKSodnJf7a4kcUiFIRxr3fLcyPgJVoYRTifZdqxphMkQ92nLUoFDqv1kdvQEnVqli3pS2RIGzdTfEwkOtR6Hge0MsRnoRW8q/ue1YtO79hMmothQQeaLejFHRqJpAqjLFCWGjy3BRDF7KyIDrDAxNqesDcFbfHmZ1EtF77JYvi/nK24aRwaO4QQK4MEVVOAOqlADAo/wDK/w5oycF+fd+Zi3rjjpzBH8gfP5A7azkLc=</latexit>

1 + logx(2) = 3



<latexit sha1_base64="KIk6PrggJglfI98PuzBQkmScl+c=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCIJZJKdaNUHDjsoJ9QDuWTJppQzOZIclI6zD4K25cKOLW/3Dn35jWWWjrgXs5nHMvuTlexJnSjvNl5ZaWV1bX8uuFjc2t7R17d6+pwlgS2iAhD2Xbw4pyJmhDM81pO5IUBx6nLW90NfVb91QqFopbPYmoG+CBYD4jWBupZx/Qu6Q8Tk0fn6H0FF2iaqncs4tOyZkBLhKUkSLIUO/Zn91+SOKACk04VqqDnEi7CZaaEU7TQjdWNMJkhAe0Y6jAAVVuMrs+hcdG6UM/lKaEhjP190aCA6UmgWcmA6yHat6biv95nVj7F27CRBRrKsjPQ37MoQ7hNArYZ5ISzSeGYCKZuRWSIZaYaBNYwYSA5r+8SJrlEjovVW4qxZqTxZEHh+AInAAEqqAGrkEdNAABD+AJvIBX69F6tt6s95/RnJXt7IM/sD6+AUZ2k8E=</latexit>

e2xex→1 + 1 = 17.2

<latexit sha1_base64="+oyZyE8nl+9SKjq5PeetDfsSKuc=">AAACD3icbVDLSsNAFJ3UV62vqEs3waJUxJJoUTdCwY3LCvYBbVom05t26OTBzERaQv7Ajb/ixoUibt2682+ctBW09cCFM+fcy9x7nJBRIU3zS8ssLC4tr2RXc2vrG5tb+vZOTQQRJ1AlAQt4w8ECGPWhKqlk0Ag5YM9hUHcG16lfvwcuaODfyVEItod7PnUpwVJJHf2w5XJMYmjHw6RgHUN7eJTEZ8mVdfJjDNN3R8+bRXMMY55YU5JHU1Q6+merG5DIA18ShoVoWmYo7RhzSQmDJNeKBISYDHAPmor62ANhx+N7EuNAKV3DDbgqXxpj9fdEjD0hRp6jOj0s+2LWS8X/vGYk3Us7pn4YSfDJ5CM3YoYMjDQco0s5EMlGimDCqdrVIH2scpAqwpwKwZo9eZ7UTovWebF0W8qXzWkcWbSH9lEBWegCldENqqAqIugBPaEX9Ko9as/am/Y+ac1o05ld9Afaxzd7dZxF</latexit>

ex(1 + ex)

3
= 1→ ex

3
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