
Instructor: Frank Secretain
Course: Math 2000
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 



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



(2 marks) Convert to Polar form:

(2 marks) Convert to Rectangular form:

<latexit sha1_base64="wY4dC8awWinGzwKwooMEcRGGpF4=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSyCIJakFvUiFLx4rGA/oC1ls920SzebsLsRa8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz87yIM6Ud59vKrayurW/kNwtb2zu7e/Z+sanCWBLaICEPZdvDinImaEMzzWk7khQHHqctb3wz9VsPVCoWins9iWgvwEPBfEawNlLfLj5dd32JSVJhaXKenrmnrG+XnLIzA1ombkZKkKHet7+6g5DEARWacKxUx3Ui3Uuw1Ixwmha6saIRJmM8pB1DBQ6o6iWz21N0bJQB8kNpSmg0U39PJDhQahJ4pjPAeqQWvan4n9eJtX/VS5iIYk0FmS/yY450iKZBoAGTlGg+MQQTycytiIywiUKbuAomBHfx5WXSrJTdi3L1rlqqOVkceTiEIzgBFy6hBrdQhwYQeIRneIU3K7VerHfrY96as7KZA/gD6/MH/HiTtQ==</latexit>

z =
2i

3
→ 1 + i

<latexit sha1_base64="EDluYlzdEsw7HK6x9/gE46plIWE=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiS1qBuh4MZlBfuANpbJdNIOnUzCzKRQQ/7EjQtF3Pon7vwbp20W2nrgXg7n3MvcOX7MmdKO820V1tY3NreK26Wd3b39A/vwqKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3w789sTKhWLxIOextQL8VCwgBGsjdS37aebC/qYVllmei9mWd8uOxVnDrRK3JyUIUejb3/1BhFJQio04VipruvE2kux1IxwmpV6iaIxJmM8pF1DBQ6p8tL55Rk6M8oABZE0JTSaq783UhwqNQ19MxliPVLL3kz8z+smOrj2UibiRFNBFg8FCUc6QrMY0IBJSjSfGoKJZOZWREZYYqJNWCUTgrv85VXSqlbcy0rtvlauO3kcRTiBUzgHF66gDnfQgCYQmMAzvMKblVov1rv1sRgtWPnOMfyB9fkDXOyTcg==</latexit>

z = 3e2ieω



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

<latexit sha1_base64="T7CPeksyaavgoKIpMgDoVldJQs0=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyxCXViSUtSNUHDjsoJ9QBPLZHrTDp1MwsxEqCG48VfcuFDErV/hzr9x+lho64ELh3Pu5d57/JhRqWz728gtLa+sruXXCxubW9s75u5eU0aJINAgEYtE28cSGOXQUFQxaMcCcOgzaPnDq7HfugchacRv1SgGL8R9TgNKsNJS1zx4uCxVTukJ3KVuIDBJ3ZhmaTWjWdcs2mV7AmuRODNSRDPUu+aX24tIEgJXhGEpO44dKy/FQlHCICu4iYQYkyHuQ0dTjkOQXjp5IbOOtdKzgkjo4sqaqL8nUhxKOQp93RliNZDz3lj8z+skKrjwUsrjRAEn00VBwiwVWeM8rB4VQBQbaYKJoPpWiwywTkLp1Ao6BGf+5UXSrJSds3L1plqs2bM48ugQHaESctA5qqFrVEcNRNAjekav6M14Ml6Md+Nj2pozZjP76A+Mzx+RDpbh</latexit>

z = (2→ i)e
ω
4 i

<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

<latexit sha1_base64="a9beCoJQlOu3rJ0OaD7Xy1BpPNQ=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIglASW9SLUPDisYL9gDaUzXbTLt1s4u5GaEN/iRcPinj1p3jz37htc9DWBwOP92aYmefHnCntON9Wbm19Y3Mrv13Y2d3bL9oHh00VJZLQBol4JNs+VpQzQRuaaU7bsaQ49Dlt+aPbmd96olKxSDzocUy9EA8ECxjB2kg9uzi56apHqTsVL62cs2nPLjllZw60StyMlCBDvWd/dfsRSUIqNOFYqY7rxNpLsdSMcDotdBNFY0xGeEA7hgocUuWl88On6NQofRRE0pTQaK7+nkhxqNQ49E1niPVQLXsz8T+vk+jg2kuZiBNNBVksChKOdIRmKaA+k5RoPjYEE8nMrYgMscREm6wKJgR3+eVV0rwou5fl6n21VHOyOPJwDCdwBi5cQQ3uoA4NIJDAM7zCmzWxXqx362PRmrOymSP4A+vzBzPXkr8=</latexit>

z = 3
→
3 + i



<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



(6 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
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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



(2 marks) Convert to Polar form:

(2 marks) Convert to Rectangular form:

<latexit sha1_base64="mlGHDdGcibKJl1f7Gv1mu4adb7Q=">AAACBXicbZDLSsNAFIZP6q3WW9SlLoJFEMSS1KJuhIIblxXsBdpQJtNJO3QyCTMToYZs3Pgqblwo4tZ3cOfbOGmz0OoPAx//OYcz5/ciRqWy7S+jsLC4tLxSXC2trW9sbpnbOy0ZxgKTJg5ZKDoekoRRTpqKKkY6kSAo8Bhpe+OrrN6+I0LSkN+qSUTcAA059SlGSlt9c//+sucLhBOaJtX0ZManGR9Xad8s2xV7KusvODmUIVejb372BiGOA8IVZkjKrmNHyk2QUBQzkpZ6sSQRwmM0JF2NHAVEusn0itQ61M7A8kOhH1fW1P05kaBAykng6c4AqZGcr2Xmf7VurPwLN6E8ihXheLbIj5mlQiuLxBpQQbBiEw0IC6r/auER0kEoHVxJh+DMn/wXWtWKc1ap3dTKdTuPowh7cABH4MA51OEaGtAEDA/wBC/wajwaz8ab8T5rLRj5zC78kvHxDQKemDQ=</latexit>

z =
i

2
→ 3

2
+ 2i

<latexit sha1_base64="1vArQuKJNRUxGn2ZhbQ2r4aTSRU=">AAAB+3icbVDLSgMxFM3UV62vsS7dBIsgCGWmFnUjFNy4rGAf0I4lk962oZnMkGTEOsyvuHGhiFt/xJ1/Y9rOQlsPXO7hnHvJzfEjzpR2nG8rt7K6tr6R3yxsbe/s7tn7xaYKY0mhQUMeyrZPFHAmoKGZ5tCOJJDA59Dyx9dTv/UAUrFQ3OlJBF5AhoINGCXaSD27+HR1BvcJ60YsNb1yytKeXXLKzgx4mbgZKaEM9Z791e2HNA5AaMqJUh3XibSXEKkZ5ZAWurGCiNAxGULHUEECUF4yuz3Fx0bp40EoTQmNZ+rvjYQESk0C30wGRI/UojcV//M6sR5cegkTUaxB0PlDg5hjHeJpELjPJFDNJ4YQKpm5FdMRkYRqE1fBhOAufnmZNCtl97xcva2Wak4WRx4doiN0glx0gWroBtVRA1H0iJ7RK3qzUuvFerc+5qM5K9s5QH9gff4AlSCUGg==</latexit>

z = 3eiωe2+i



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

<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

<latexit sha1_base64="3Kwqtd1oC4ZMAiK8HBdfy+0RHM4=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJUpCWpRb0IBS8eK9gPaGPZbDft0s0m7G6UGvo/vHhQxKv/xZv/xm2bg7Y+GHi8N8PMPC/iTGnb/raWlldW19YzG9nNre2d3dzefkOFsSS0TkIeypaHFeVM0LpmmtNWJCkOPE6b3vB64jcfqFQsFHd6FFE3wH3BfEawNtL901WZnbLCWbHMTopON5e3S/YUaJE4KclDilo399XphSQOqNCEY6Xajh1pN8FSM8LpONuJFY0wGeI+bRsqcECVm0yvHqNjo/SQH0pTQqOp+nsiwYFSo8AznQHWAzXvTcT/vHas/Us3YSKKNRVktsiPOdIhmkSAekxSovnIEEwkM7ciMsASE22CypoQnPmXF0mjXHLOS5XbSr5qp3Fk4BCOoAAOXEAVbqAGdSAg4Rle4c16tF6sd+tj1rpkpTMH8AfW5w+OfJCN</latexit>

z = 2i+ i(3→ 2i)→ 1



<latexit sha1_base64="o66RmFFmN6SddXEf1Bh8ctu4O74=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCIJZEi3oRCl48VrAf0Jay2W7apZtN2N0oNeanePGgiFd/iTf/jds2B219MPB4b4aZeV7EmdKO823llpZXVtfy64WNza3tHbu421BhLAmtk5CHsuVhRTkTtK6Z5rQVSYoDj9OmN7qe+M17KhULxZ0eR7Qb4IFgPiNYG6lnFx+vOr7EJDlLE/eYpSesZ5ecsjMFWiRuRkqQodazvzr9kMQBFZpwrFTbdSLdTbDUjHCaFjqxohEmIzygbUMFDqjqJtPTU3RolD7yQ2lKaDRVf08kOFBqHHimM8B6qOa9ifif1461f9lNmIhiTQWZLfJjjnSIJjmgPpOUaD42BBPJzK2IDLFJQpu0CiYEd/7lRdI4Lbvn5cptpVR1sjjysA8HcAQuXEAVbqAGdSDwAM/wCm/Wk/VivVsfs9aclc3swR9Ynz+E7ZN5</latexit>

z =
3

1 + i
→ i

<latexit sha1_base64="qMbFqLQO7gzaGMvkO7oFtJM1diM=">AAAB83icbVBNS8NAEJ34WetX1aOXYBEEoSSlqBeh4MVjBfsBTSib7aZdutnE3YlQQ/+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb2tldW19Y7OwVdze2d3bLx0ctnScKsqaNBax6gREM8ElayJHwTqJYiQKBGsHo5up335kSvNY3uM4YX5EBpKHnBI0kvd07ekHhVn1nE96pbJTcWawl4mbkzLkaPRKX14/pmnEJFJBtO66ToJ+RhRyKtik6KWaJYSOyIB1DZUkYtrPZjdP7FOj9O0wVqYk2jP190RGIq3HUWA6I4JDvehNxf+8borhlZ9xmaTIJJ0vClNhY2xPA7D7XDGKYmwIoYqbW206JIpQNDEVTQju4svLpFWtuBeV2l2tXHfyOApwDCdwBi5cQh1uoQFNoJDAM7zCm5VaL9a79TFvXbHymSP4A+vzB9k3kYQ=</latexit>

z =
→
2 + i



<latexit sha1_base64="pS0qyHC4WqHiqKVQgqsIEk9E3xk=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJUhLJbinoRCl48VrAf0K4lm2bb0Gw2JFmhLv0bXjwo4tU/481/Y9ruQVsfDDzem2FmXiA508Z1v52V1bX1jc3cVn57Z3dvv3Bw2NRxoghtkJjHqh1gTTkTtGGY4bQtFcVRwGkrGN1M/dYjVZrF4t6MJfUjPBAsZAQbK3WfrkuVc+/sIa2wSa9QdMvuDGiZeBkpQoZ6r/DV7cckiagwhGOtO54rjZ9iZRjhdJLvJppKTEZ4QDuWChxR7aezmyfo1Cp9FMbKljBopv6eSHGk9TgKbGeEzVAvelPxP6+TmPDKT5mQiaGCzBeFCUcmRtMAUJ8pSgwfW4KJYvZWRIZYYWJsTHkbgrf48jJpVsreRbl6Vy3W3CyOHBzDCZTAg0uowS3UoQEEJDzDK7w5ifPivDsf89YVJ5s5gj9wPn8ALoqQcA==</latexit>

z = (2 + 1)2i



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

<latexit sha1_base64="2UfUB6supgXx8RilWjxFB3JR6wA=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtktRb0IBS8eK9gPaZeSTbNtaJJdkqzQLv0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfjsrq2vrG5u5rfz2zu7efuHgsKGjRBFaJxGPVCvAmnImad0ww2krVhSLgNNmMLyd+s0nqjSL5IMZxdQXuC9ZyAg2Vnosj8/H7KJyw7qFoltyZ0DLxMtIETLUuoWvTi8iiaDSEI61bntubPwUK8MIp5N8J9E0xmSI+7RtqcSCaj+dHTxBp1bpoTBStqRBM/X3RIqF1iMR2E6BzUAvelPxP6+dmPDaT5mME0MlmS8KE45MhKbfox5TlBg+sgQTxeytiAywwsTYjPI2BG/x5WXSKJe8y1LlvlKsulkcOTiGEzgDD66gCndQgzoQEPAMr/DmKOfFeXc+5q0rTjZzBH/gfP4AjR6PjA==</latexit>

2z + zi→ 4 = i

<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



   
(2 marks) Convert to Polar form:
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(2 marks) Convert to Rectangular form:
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(10 marks) Evaluate to either rectangular or polar form:

z= 2%+i(3 — 2%) -1

aQix3i-2ir-l
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(6 marks) Solve for z in either rectangular or polar form:

2z2+21-4=74

 

z (asi) =i +4

ad =) ; G-4iag-t
4 ~Rsa= 1

  

 

24+1+i=94+i + \m
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6=0 | afae") =Ye° + 2+ 0}

5 oun - (ge) = 20 ‘= ah #49983
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