
Instructor: Frank Secretain
Course: Math 7
Date: November 27, 2025

Assessment: Test 3
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 question worth 20 marks
Percentage of final grade: 20% of final grade 
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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)

     (vertex form)

     (factored form)

Definition of the derivative Euler's formula

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
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

<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

<latexit sha1_base64="SZhhT9CEb7oAYJi7OLzsVzm2EUo=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQLiwzUtSNUHDjsoJ9QDuUTJppQzOZMckUh6Hf4caFIm79GHf+jWk7C209cC+Hc+4lN8eLOFPatr+t3Nr6xuZWfruws7u3f1A8PGqpMJaENknIQ9nxsKKcCdrUTHPaiSTFgcdp2xvfzvz2hErFQvGgk4i6AR4K5jOCtZHc5AaXn86Dimmi0i+W7Ko9B1olTkZKkKHRL371BiGJAyo04ViprmNH2k2x1IxwOi30YkUjTMZ4SLuGChxQ5abzo6fozCgD5IfSlNBorv7eSHGgVBJ4ZjLAeqSWvZn4n9eNtX/tpkxEsaaCLB7yY450iGYJoAGTlGieGIKJZOZWREZYYqJNTgUTgrP85VXSuqg6l9Xafa1Ut7M48nACp1AGB66gDnfQgCYQeIRneIU3a2K9WO/Wx2I0Z2U7x/AH1ucP3pWQ0Q==</latexit>

y = a(x→m)(x→ n)

<latexit sha1_base64="gJNM7lEv/8zb54j73LdAfw3vqkE=">AAACC3icbZBNS8NAEIY39avWr6pHL6FFEISSSFEvQsGLxwr2A5pYNttpu3SzCbsToYTevfhXvHhQxKt/wJv/xm3Tg7a+sPDwzgyz8wax4Bod59vKrayurW/kNwtb2zu7e8X9g6aOEsWgwSIRqXZANQguoYEcBbRjBTQMBLSC0fW03noApXkk73Acgx/SgeR9zigaq1sswX3KPRwC0smVxyKd8Sn3NJcZd4tlp+LMZC+DO4cymaveLX55vYglIUhkgmrdcZ0Y/ZQq5EzApOAlGmLKRnQAHYOShqD9dHbLxD42Ts/uR8o8ifbM/T2R0lDrcRiYzpDiUC/WpuZ/tU6C/Us/5TJOECTLFvUTYWNkT4Oxe1wBQzE2QJni5q82G1JFGZr4CiYEd/HkZWieVdzzSvW2Wq458zjy5IiUyAlxyQWpkRtSJw3CyCN5Jq/kzXqyXqx36yNrzVnzmUPyR9bnD+C1m4g=</latexit>

eiω = cos ω + i sin ω



(5 marks) Evaluate to either rectangular or polar form:

<latexit sha1_base64="YlAGE963soOkmsF+nGV3DTnVOiU=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahIpakFnUjFNy4rGAf0KRlMp3UoZNJmJkINWTjxl9x40IRt/6DO//GaZuFth64cDjnXu69x4sYlcqyvo3cwuLS8kp+tbC2vrG5ZW7vNGUYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TlDa/GfuueCElDfqtGEXEDNODUpxgpLfXM/YfLUuWYnpBu4vgC4cSJaJpUUpoedU97ZtEqWxPAeWJnpAgy1Hvml9MPcRwQrjBDUnZsK1JugoSimJG04MSSRAgP0YB0NOUoINJNJl+k8FArfeiHQhdXcKL+nkhQIOUo8HRngNSdnPXG4n9eJ1b+hZtQHsWKcDxd5McMqhCOI4F9KghWbKQJwoLqWyG+QzoMpYMr6BDs2ZfnSbNSts/K1ZtqsWZlceTBHjgAJWCDc1AD16AOGgCDR/AMXsGb8WS8GO/Gx7Q1Z2Qzu+APjM8fN0yXuQ==</latexit>

z = (2 + i→ e
ω
2 i)3

<latexit sha1_base64="cmxP7PvcCe9gXCUU/yGeMruFteY=">AAAB83icbVBNSwMxEJ3Ur1q/qh69BItQKZTdUtSLUPDisYKthXYp2TTbhmazS5IV6tK/4cWDIl79M978N6btHrT1wcDjvRlm5vmx4No4zjfKra1vbG7ltws7u3v7B8XDo7aOEkVZi0YiUh2faCa4ZC3DjWCdWDES+oI9+OObmf/wyJTmkbw3k5h5IRlKHnBKjJV6T9e8wsu1Cj+v1PrFklN15sCrxM1ICTI0+8Wv3iCiScikoYJo3XWd2HgpUYZTwaaFXqJZTOiYDFnXUklCpr10fvMUn1llgINI2ZIGz9XfEykJtZ6Evu0MiRnpZW8m/ud1ExNceSmXcWKYpItFQSKwifAsADzgilEjJpYQqri9FdMRUYQaG1PBhuAuv7xK2rWqe1Gt39VLDSeLIw8ncAplcOESGnALTWgBhRie4RXeUIJe0Dv6WLTmUDZzDH+APn8AoOeQEQ==</latexit>

z = i+ i(2 + i) + 2



<latexit sha1_base64="Qc3gvKfC2T3LtiCP3t3+w7SusBI=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5akFHUjFNy4rGAf0MYymU7aoZNJmJkIbQj+ihsXirj1P9z5N04fC209cOFwzr3ce48fc6a043xbuZXVtfWN/GZha3tnd8/eP2ioKJGE1knEI9nysaKcCVrXTHPaiiXFoc9p0x/eTPzmI5WKReJej2LqhbgvWMAI1kbq2kfj604gMUnpQ1pmWZaWz1nWtYtOyZkCLRN3ToowR61rf3V6EUlCKjThWKm268TaS7HUjHCaFTqJojEmQ9ynbUMFDqny0un1GTo1Sg8FkTQlNJqqvydSHCo1Cn3TGWI9UIveRPzPayc6uPJSJuJEU0Fmi4KEIx2hSRSoxyQlmo8MwUQycysiA2zC0CawggnBXXx5mTTKJfeiVLmrFKvOPI48HMMJnIELl1CFW6hBHQiM4Rle4c16sl6sd+tj1pqz5jOH8AfW5w9pyJUn</latexit>

z =
e2i

2→ i



(5 marks) Solve for z in either rectangular or polar form:

<latexit sha1_base64="W0O0IQI527cj66IpoQRnWK2f6+Q=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoMgiGHXBPUiBLx4jGAekixhdjKbDJmZXWZmhWTJV3jxoIhXP8ebf+PkcdDEgoaiqpvuriDmTBvX/XYyK6tr6xvZzdzW9s7uXn7/oK6jRBFaIxGPVDPAmnImac0ww2kzVhSLgNNGMLid+I0nqjSL5IMZxtQXuCdZyAg2Vnosjc7Z6Kx043XyBbfoToGWiTcnBZij2sl/tbsRSQSVhnCsdctzY+OnWBlGOB3n2ommMSYD3KMtSyUWVPvp9OAxOrFKF4WRsiUNmqq/J1IstB6KwHYKbPp60ZuI/3mtxITXfspknBgqyWxRmHBkIjT5HnWZosTwoSWYKGZvRaSPFSbGZpSzIXiLLy+T+kXRuyyW78uFijuPIwtHcAyn4MEVVOAOqlADAgKe4RXeHOW8OO/Ox6w148xnDuEPnM8fODmPVA==</latexit>

3z → iz + 3 = 1

<latexit sha1_base64="kbwR9kv6T797j5U2cIoSxuGdK6o=">AAAB/nicbVDLSsNAFL2pr1pfUXHlJliEirQkoVg3QsGNywr2AW0sk+m0HTqZhJmJ0IaCv+LGhSJu/Q53/o3TNgutHrjcwzn3MneOHzEqlW1/GZmV1bX1jexmbmt7Z3fP3D9oyDAWmNRxyELR8pEkjHJSV1Qx0ooEQYHPSNMfXc/85gMRkob8To0j4gVowGmfYqS01DWPJoXJvVt0K2fnboEWHd2uXNo183bJnsP6S5yU5CFFrWt+dnohjgPCFWZIyrZjR8pLkFAUMzLNdWJJIoRHaEDamnIUEOkl8/On1qlWelY/FLq4subqz40EBVKOA19PBkgN5bI3E//z2rHqX3oJ5VGsCMeLh/oxs1RozbKwelQQrNhYE4QF1bdaeIgEwkonltMhOMtf/ksabsm5KJVvy/mqncaRhWM4gQI4UIEq3EAN6oAhgSd4gVfj0Xg23oz3xWjGSHcO4ReMj290MpKJ</latexit>

z(z2 → 27) + 2(i→ 1) + 2 = 2i



<latexit sha1_base64="JY5TbqWl8XwU+p27LgZEtoOXffo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCUCiJFPUiFLx4rGA/oC1ls920SzebsLtR2pif4sWDIl79Jd78N27bHLT1wcDjvRlm5nkRZ0o7zreVW1vf2NzKbxd2dvf2D+ziYVOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3vhm5rceqFQsFPd6EtFegIeC+YxgbaS+XZyWu77EJHHTZFp202unb5ecijMHWiVuRkqQod63v7qDkMQBFZpwrFTHdSLdS7DUjHCaFrqxohEmYzykHUMFDqjqJfPTU3RqlAHyQ2lKaDRXf08kOFBqEnimM8B6pJa9mfif14m1f9VLmIhiTQVZLPJjjnSIZjmgAZOUaD4xBBPJzK2IjLBJQpu0CiYEd/nlVdI8r7gXlepdtVRzsjjycAwncAYuXEINbqEODSDwCM/wCm/Wk/VivVsfi9aclc0cwR9Ynz9B9JNN</latexit>

z +
1

z + 1
= 0



(5 marks) Determine the derivative with respect to x of the following equations.
<latexit sha1_base64="3qn9M8d/ixV/iuAOWCTpaQSP7E4=">AAAB/3icbZDLSsNAFIYnXmu9RQU3bgaLUCmUJBZ1IxTcuKxgL9CmZTKdtEMnkzAzEUPswldx40IRt76GO9/GaZuFtv4w8PGfczhnfi9iVCrL+jaWlldW19ZzG/nNre2dXXNvvyHDWGBSxyELRctDkjDKSV1RxUgrEgQFHiNNb3Q9qTfviZA05HcqiYgboAGnPsVIaatnHiZXD12nIykvOkhTyes6p6WznlmwytZUcBHsDAogU61nfnX6IY4DwhVmSMq2bUXKTZFQFDMyzndiSSKER2hA2ho5Coh00+n9Y3iinT70Q6EfV3Dq/p5IUSBlEni6M0BqKOdrE/O/WjtW/qWbUh7FinA8W+THDKoQTsKAfSoIVizRgLCg+laIh0ggrHRkeR2CPf/lRWg4Zfu8XLmtFKpWFkcOHIFjUAQ2uABVcANqoA4weATP4BW8GU/Gi/FufMxal4xs5gD8kfH5A0pmlEk=</latexit>

y = x2 sin(2ax2 + b2) + 3

<latexit sha1_base64="YCa4VNCuFyI+HlivI7/rGVloGPo=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSSlqBeh4MVjBfsBaVo22027dLMJuxtpCP0ZXjwo4tVf481/47bNQVsfDDzem2Fmnh9zprRtf1tr6xubW9uFneLu3v7BYenouKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3w389tPVCoWiUedxtQL8VCwgBGsjeSmt5NeNe1VLydpv1S2K/YcaJU4OSlDjka/9NUdRCQJqdCEY6Vcx461l2GpGeF0WuwmisaYjPGQuoYKHFLlZfOTp+jcKAMURNKU0Giu/p7IcKhUGvqmM8R6pJa9mfif5yY6uPEyJuJEU0EWi4KEIx2h2f9owCQlmqeGYCKZuRWREZaYaJNS0YTgLL+8SlrVinNVqT3UynU7j6MAp3AGF+DANdThHhrQBAIRPMMrvFnaerHerY9F65qVz5zAH1ifP5o2kMQ=</latexit>

y = x2y2 → xy



(5 marks) A construction crane is lifting a load straight up from the ground while a worker is standing 30 
feet away from the point directly beneath the load. The crane is lifting the load at a rate of 5 feet per 
second. How fast does the worker have to release the rope attached to the load when the load is 40 
feet above the ground?
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Instructor: Frank Secretain
Course: Math 7
Date: November 27, 2025

Assessment: Test 3 (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: 4 question worth 20 marks
Percentage of final grade: 20% of final grade 
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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)

     (vertex form)

     (factored form)

Definition of the derivative Euler's formula

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
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

<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

<latexit sha1_base64="SZhhT9CEb7oAYJi7OLzsVzm2EUo=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQLiwzUtSNUHDjsoJ9QDuUTJppQzOZMckUh6Hf4caFIm79GHf+jWk7C209cC+Hc+4lN8eLOFPatr+t3Nr6xuZWfruws7u3f1A8PGqpMJaENknIQ9nxsKKcCdrUTHPaiSTFgcdp2xvfzvz2hErFQvGgk4i6AR4K5jOCtZHc5AaXn86Dimmi0i+W7Ko9B1olTkZKkKHRL371BiGJAyo04ViprmNH2k2x1IxwOi30YkUjTMZ4SLuGChxQ5abzo6fozCgD5IfSlNBorv7eSHGgVBJ4ZjLAeqSWvZn4n9eNtX/tpkxEsaaCLB7yY450iGYJoAGTlGieGIKJZOZWREZYYqJNTgUTgrP85VXSuqg6l9Xafa1Ut7M48nACp1AGB66gDnfQgCYQeIRneIU3a2K9WO/Wx2I0Z2U7x/AH1ucP3pWQ0Q==</latexit>

y = a(x→m)(x→ n)

<latexit sha1_base64="gJNM7lEv/8zb54j73LdAfw3vqkE=">AAACC3icbZBNS8NAEIY39avWr6pHL6FFEISSSFEvQsGLxwr2A5pYNttpu3SzCbsToYTevfhXvHhQxKt/wJv/xm3Tg7a+sPDwzgyz8wax4Bod59vKrayurW/kNwtb2zu7e8X9g6aOEsWgwSIRqXZANQguoYEcBbRjBTQMBLSC0fW03noApXkk73Acgx/SgeR9zigaq1sswX3KPRwC0smVxyKd8Sn3NJcZd4tlp+LMZC+DO4cymaveLX55vYglIUhkgmrdcZ0Y/ZQq5EzApOAlGmLKRnQAHYOShqD9dHbLxD42Ts/uR8o8ifbM/T2R0lDrcRiYzpDiUC/WpuZ/tU6C/Us/5TJOECTLFvUTYWNkT4Oxe1wBQzE2QJni5q82G1JFGZr4CiYEd/HkZWieVdzzSvW2Wq458zjy5IiUyAlxyQWpkRtSJw3CyCN5Jq/kzXqyXqx36yNrzVnzmUPyR9bnD+C1m4g=</latexit>

eiω = cos ω + i sin ω



(5 marks) Evaluate to either rectangular or polar form:
<latexit sha1_base64="5+q9qop6Aab2mcp2v2IvQr01ofg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBahIpakFvUiFLx4rGA/IA1ls920SzebsLsRaujP8OJBEa/+Gm/+G7dtDtr6YODx3gwz8/yYM6Vt+9vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/dHt1G8/UqlYJB70OKZeiAeCBYxgbST36eaCnVfLzhk77RVLdsWeAS0TJyMlyNDoFb+6/YgkIRWacKyU69ix9lIsNSOcTgrdRNEYkxEeUNdQgUOqvHR28gSdGKWPgkiaEhrN1N8TKQ6VGoe+6QyxHqpFbyr+57mJDq69lIk40VSQ+aIg4UhHaPo/6jNJieZjQzCRzNyKyBBLTLRJqWBCcBZfXiatasW5rNTua6W6ncWRhyM4hjI4cAV1uIMGNIFABM/wCm+Wtl6sd+tj3pqzsplD+APr8wfl5I+n</latexit>

z = 3i→ 2(1 + i)

<latexit sha1_base64="Jdhcwn0t+EdgFsT5jYVQ2YvdJSM=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiwbAbg3oRAl48RjAPSdYwO5lNhszMLjOzQlzyFV48KOLVz/Hm3zh5HDSxoKGo6qa7K4g508Z1v52l5ZXVtfXMRnZza3tnN7e3X9dRogitkYhHqhlgTTmTtGaY4bQZK4pFwGkjGFyP/cYjVZpF8s4MY+oL3JMsZAQbK90/XRVKp+zk4ayTy7tFdwK0SLwZycMM1U7uq92NSCKoNIRjrVueGxs/xcowwuko2040jTEZ4B5tWSqxoNpPJweP0LFVuiiMlC1p0ET9PZFiofVQBLZTYNPX895Y/M9rJSa89FMm48RQSaaLwoQjE6Hx96jLFCWGDy3BRDF7KyJ9rDAxNqOsDcGbf3mR1EtF77xYvi3nK+4sjgwcwhEUwIMLqMANVKEGBAQ8wyu8Ocp5cd6dj2nrkjObOYA/cD5/APp5jyw=</latexit>

z = (2→ i)3



<latexit sha1_base64="rYRdSn/RARaKK/QwIboUCJlLB1c=">AAACAHicbVBNS8NAEN3Ur1q/oh48eAkWoR4sSS3qRSh48VjBfkAby2Y7aZduNmF3I9SQi3/FiwdFvPozvPlv3LY5aOuDgcd7M8zM8yJGpbLtbyO3tLyyupZfL2xsbm3vmLt7TRnGgkCDhCwUbQ9LYJRDQ1HFoB0JwIHHoOWNrid+6wGEpCG/U+MI3AAPOPUpwUpLPfPg8arknNITuE+6vsAkOaNpUknTnlm0y/YU1iJxMlJEGeo986vbD0kcAFeEYSk7jh0pN8FCUcIgLXRjCREmIzyAjqYcByDdZPpAah1rpW/5odDFlTVVf08kOJByHHi6M8BqKOe9ifif14mVf+kmlEexAk5mi/yYWSq0JmlYfSqAKDbWBBNB9a0WGWKdg9KZFXQIzvzLi6RZKTvn5epttVizszjy6BAdoRJy0AWqoRtURw1EUIqe0St6M56MF+Pd+Ji15oxsZh/9gfH5A6iqlcg=</latexit>

z = (1→ i)e
3i
2



(5 marks) Solve for z in either rectangular or polar form:
<latexit sha1_base64="TK75YUoMFziFITrwtcaMYe8+K98=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSIIYklKUTdCwY3LCvYBbSiT6aQdOpmEmYkQQ/0VNy4UceuHuPNvnLZZaOuBezmccy9z5/gxZ0o7zre1srq2vrFZ2Cpu7+zu7dsHhy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++Obqd9+oFKxSNzrNKZeiIeCBYxgbaS+XeoFEpPs8ZxNsqppZ9Vrp2+XnYozA1ombk7KkKPRt796g4gkIRWacKxU13Vi7WVYakY4nRR7iaIxJmM8pF1DBQ6p8rLZ8RN0YpQBCiJpSmg0U39vZDhUKg19MxliPVKL3lT8z+smOrjyMibiRFNB5g8FCUc6QtMk0IBJSjRPDcFEMnMrIiNs0tAmr6IJwV388jJpVSvuRaV2VyvXnTyOAhzBMZyCC5dQh1toQBMIpPAMr/BmPVkv1rv1MR9dsfKdEvyB9fkDanaT6g==</latexit>

z → i

2→ i
+ 2 = 0

<latexit sha1_base64="nd9P/UcRiUlxc1ijotBVKe/sIgw=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBCEQNjV4OMgBLx4jGAesFnD7GSSDJmdWWZ6hbjkM7x4UMSrX+PNv3GS7EETCxqKqm66u8JYcAOu++0sLa+srq3nNvKbW9s7u4W9/YZRiaasTpVQuhUSwwSXrA4cBGvFmpEoFKwZDm8mfvORacOVvIdRzIKI9CXvcUrASv7Tw1nJK/HrqxLvFIpu2Z0CLxIvI0WUodYpfLW7iiYRk0AFMcb33BiClGjgVLBxvp0YFhM6JH3mWypJxEyQTk8e42OrdHFPaVsS8FT9PZGSyJhRFNrOiMDAzHsT8T/PT6B3GaRcxgkwSWeLeonAoPDkf9zlmlEQI0sI1dzeiumAaELBppS3IXjzLy+SxmnZOy9X7irFqpvFkUOH6AidIA9doCq6RTVURxQp9Ixe0ZsDzovz7nzMWpecbOYA/YHz+QNC2Y/k</latexit>

z3 + 1 + i = 9 + i



<latexit sha1_base64="DYHvk44a5rzox4XFxuI97yse+zQ=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBZBEEpSinoRCl48VrAf0Iay2W7apZtN2N0U2pB/4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zrdV2Njc2t4p7pb29g8Oj+zjk5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fH93G9PqFQsEk96GlMvxEPBAkawNlLftnuBxCR1s3SWXVVnd27fLjsVZwG0TtyclCFHo29/9QYRSUIqNOFYqa7rxNpLsdSMcJqVeomiMSZjPKRdQwUOqfLSxeUZujDKAAWRNCU0Wqi/J1IcKjUNfdMZYj1Sq95c/M/rJjq49VIm4kRTQZaLgoQjHaF5DGjAJCWaTw3BRDJzKyIjbKLQJqySCcFdfXmdtKoV97pSe6yV604eRxHO4BwuwYUbqMMDNKAJBCbwDK/wZqXWi/VufSxbC1Y+cwp/YH3+ANr/kxo=</latexit>

1

z
+ 2z = 1



(5 marks) Determine the derivative with respect to x of the following equations.

<latexit sha1_base64="x0IJOcmc1cq682acS6f8taTzxys=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkWoiCUp9bERCm5cVrAPaGOZTCft0MkkzExKQ+ifuHGhiFv/xJ1/47TNQqsHLhzOuZd77/EiRqWy7S8jt7K6tr6R3yxsbe/s7pn7B00ZxgKTBg5ZKNoekoRRThqKKkbakSAo8BhpeaPbmd8aEyFpyB9UEhE3QANOfYqR0lLPNJObSVdSXpo8Vs4vTs8qPbNol+05rL/EyUgRMtR75me3H+I4IFxhhqTsOHak3BQJRTEj00I3liRCeIQGpKMpRwGRbjq/fGqdaKVv+aHQxZU1V39OpCiQMgk83RkgNZTL3kz8z+vEyr92U8qjWBGOF4v8mFkqtGYxWH0qCFYs0QRhQfWtFh4igbDSYRV0CM7yy39Js1J2LsvV+2qxZmdx5OEIjqEEDlxBDe6gDg3AMIYneIFXIzWejTfjfdGaM7KZQ/gF4+MbcWmSLg==</latexit>

y = x sin(x2 → 5) + 2

<latexit sha1_base64="cQM6FVSWRnXo5aCU2oDJ5AKBQW0=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BItQEUtSi3oRCl48VrAf0May2W7apZtN2N2UhtB/4sWDIl79J978N27bHLT6YODx3gwz87yIUals+8vIrayurW/kNwtb2zu7e+b+QVOGscCkgUMWiraHJGGUk4aiipF2JAgKPEZa3uh25rfGREga8geVRMQN0IBTn2KktNQzzeRmkjxWziXlpeT07GLSM4t22Z7D+kucjBQhQ71nfnb7IY4DwhVmSMqOY0fKTZFQFDMyLXRjSSKER2hAOppyFBDppvPLp9aJVvqWHwpdXFlz9edEigIpk8DTnQFSQ7nszcT/vE6s/Gs3pTyKFeF4sciPmaVCaxaD1aeCYMUSTRAWVN9q4SESCCsdVkGH4Cy//Jc0K2Xnsly9rxZrdhZHHo7gGErgwBXU4A7q0AAMY3iCF3g1UuPZeDPeF605I5s5hF8wPr4BBTuSkA==</latexit>

y = xy2 → sin(y) + 3x



(5 Marks) Suppose that we have two resistors connected in parallel with resistances R1 and R2. The 
total resistance, R, is then given by:

Suppose that R1 is increasing at a rate of 0.4 ohms/min and R2 is decreasing at a rate of 0.7 ohms/
min. At what rate is R changing when R1=80 ohms and R2=100 ohms?

<latexit sha1_base64="643MMYtR4o8D3lFj2eNzzFXA4XE=">AAACDnicbZDLSgMxFIbPeK31NurSTbAUBKHMlKJuhIIbl1XsBdpSMmmmDc1khiQjlGGewI2v4saFIm5du/NtTNuBausPgS//OYfk/F7EmdKO822trK6tb2zmtvLbO7t7+/bBYUOFsSS0TkIeypaHFeVM0LpmmtNWJCkOPE6b3uh6Um8+UKlYKO71OKLdAA8E8xnB2lg9u9jxJSaJmyZ36dWc3fRsfimnPbvglJyp0DK4GRQgU61nf3X6IYkDKjThWKm260S6m2CpGeE0zXdiRSNMRnhA2wYFDqjqJtN1UlQ0Th/5oTRHaDR1f08kOFBqHHimM8B6qBZrE/O/WjvW/mU3YSKKNRVk9pAfc6RDNMkG9ZmkRPOxAUwkM39FZIhNDNokmDchuIsrL0OjXHLPS5XbSqHqZHHk4BhO4BRcuIAq3EAN6kDgEZ7hFd6sJ+vFerc+Zq0rVjZzBH9kff4AKPGcIA==</latexit>

1

R
=

1

R1
+

1

R2
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