
Instructor: Frank Secretain
Course: Math 7
Date: December 11, 2025

Assessment: Test 4
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



(2 marks each) Solve for x in the following equations:

<latexit sha1_base64="CKXxS3XViztOEPOJtE5dF32OY4Y=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKmJJYlE3QsGNywr2AW0sk+mkHTqZhJmJWELc+CtuXCji1r9w5984bbPQ1gMXDufcy733eBGjUlnWt5FbWFxaXsmvFtbWNza3zO2dhgxjgUkdhywULQ9JwigndUUVI61IEBR4jDS94dXYb94TIWnIb9UoIm6A+pz6FCOlpa651/EFwgkL+6WHO+fk9ChNnPTYvnS6ZtEqWxPAeWJnpAgy1LrmV6cX4jggXGGGpGzbVqTcBAlFMSNpoRNLEiE8RH3S1pSjgEg3mXyQwkOt9KAfCl1cwYn6eyJBgZSjwNOdAVIDOeuNxf+8dqz8CzehPIoV4Xi6yI8ZVCEcxwF7VBCs2EgThAXVt0I8QDoSpUMr6BDs2ZfnScMp22flyk2lWLWyOPJgHxyAErDBOaiCa1ADdYDBI3gGr+DNeDJejHfjY9qaM7KZXfAHxucPTa+Vcg==</latexit>

log(x2 → 3)

2
+ 1 = 2

<latexit sha1_base64="bZhwfDmNb5yuNwdL40uVeC6oPfM=">AAAB+3icbVDLSgNBEOyNrxhfazx6GQyCl4TdGIwXIeDFYwTzgGQNs5PZZMjsg5lZSVj2V7x4UMSrP+LNv3GS7EETCxqKqm66u9yIM6ks69vIbWxube/kdwt7+weHR+ZxsS3DWBDaIiEPRdfFknIW0JZiitNuJCj2XU477uR27neeqJAsDB7ULKKOj0cB8xjBSksDs9j3BCZJtXz5OE2TanpTrg/MklWxFkDrxM5ICTI0B+ZXfxiS2KeBIhxL2bOtSDkJFooRTtNCP5Y0wmSCR7SnaYB9Kp1kcXuKzrUyRF4odAUKLdTfEwn2pZz5ru70sRrLVW8u/uf1YuVdOwkLoljRgCwXeTFHKkTzINCQCUoUn2mCiWD6VkTGWIehdFwFHYK9+vI6aVcr9lWldl8rNawsjjycwhlcgA11aMAdNKEFBKbwDK/wZqTGi/FufCxbc0Y2cwJ/YHz+AJ9Mk3k=</latexit>

2→ 3x

2
= →7



(2 marks each) Evaluate to either rectangular or polar form:

<latexit sha1_base64="cNN+E6Bs7iKXEWJhx2pO5AY/pn4=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahIi1JKepFKHjxWMF+QBvLZrtpl242YXej1ND/4cWDIl79L978N27bHLT1wcDjvRlm5nkRZ0rb9reVWVldW9/Ibua2tnd29/L7B00VxpLQBgl5KNseVpQzQRuaaU7bkaQ48DhteaPrqd96oFKxUNzpcUTdAA8E8xnB2kj3T1cVVqqwIjtzTktOL1+wy/YMaJk4KSlAinov/9XthyQOqNCEY6U6jh1pN8FSM8LpJNeNFY0wGeEB7RgqcECVm8yunqATo/SRH0pTQqOZ+nsiwYFS48AznQHWQ7XoTcX/vE6s/Us3YSKKNRVkvsiPOdIhmkaA+kxSovnYEEwkM7ciMsQSE22CypkQnMWXl0mzUnbOy9XbaqFmp3Fk4QiOoQgOXEANbqAODSAg4Rle4c16tF6sd+tj3pqx0plD+APr8weLu5CL</latexit>

z = 2i→ 2i(i+ 1)→ 1

<latexit sha1_base64="qwwcqlZBX7f3NDbrBE6WeEGx4Ls=">AAACA3icbVDLSgNBEOyNrxhfq970MhiEeDDsalAvQsCLxwjmAdkYZiezyZDZBzOzQlwWvPgrXjwo4tWf8ObfOEn2oIkFDUVVN91dbsSZVJb1beQWFpeWV/KrhbX1jc0tc3unIcNYEFonIQ9Fy8WSchbQumKK01YkKPZdTpvu8GrsN++pkCwMbtUooh0f9wPmMYKVlrrm3sMlvXM8gUly6kQMsTSppCX7mB2xrlm0ytYEaJ7YGSlChlrX/HJ6IYl9GijCsZRt24pUJ8FCMcJpWnBiSSNMhrhP25oG2Keyk0x+SNGhVnrIC4WuQKGJ+nsiwb6UI9/VnT5WAznrjcX/vHasvItOwoIoVjQg00VezJEK0TgQ1GOCEsVHmmAimL4VkQHWgSgdW0GHYM++PE8aJ2X7rFy5qRSrVhZHHvbhAEpgwzlU4RpqUAcCj/AMr/BmPBkvxrvxMW3NGdnMLvyB8fkDbEmWrg==</latexit>

z = e
3ωi
4 (1→ i)i



(2 marks each) Solve for z in either rectangular or polar form:
<latexit sha1_base64="xTWlV4SCjak+zdMJZSjLo35nTpM=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSyCUChJKepFKHjxWMF+QFvKZrtpl242YXcjtiF/xYsHRbz6R7z5b9y2OWjrg4HHezPMzPMizpR2nG8rt7G5tb2T3y3s7R8cHtnHxZYKY0lok4Q8lB0PK8qZoE3NNKedSFIceJy2vcnt3G8/UqlYKB70NKL9AI8E8xnB2kgDu9jzJSbJLE2q5RlLy+6NM7BLTsVZAK0TNyMlyNAY2F+9YUjigApNOFaq6zqR7idYakY4TQu9WNEIkwke0a6hAgdU9ZPF7Sk6N8oQ+aE0JTRaqL8nEhwoNQ080xlgPVar3lz8z+vG2r/uJ0xEsaaCLBf5MUc6RPMg0JBJSjSfGoKJZOZWRMbYhKFNXAUTgrv68jppVSvuZaV2XyvVnSyOPJzCGVyAC1dQhztoQBMIPMEzvMKblVov1rv1sWzNWdnMCfyB9fkDEYKTwQ==</latexit> z

2 + zi
+ 1 = 0

<latexit sha1_base64="3huTusT7Eiez7UN9l+lGE+H8pIg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHY1qBch4MVjBPOAZA2zk95kyOzsMjMrxCUf4cWDIl79Hm/+jZPHQRMLGoqqbrq7gkRwbVz321laXlldW89t5De3tnd2C3v7dR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbsZ+4xGV5rG8N8ME/Yj2JA85o8ZKjaeH8+tTz+0Uim7JnYAsEm9GijBDtVP4andjlkYoDRNU65bnJsbPqDKcCRzl26nGhLIB7WHLUkkj1H42OXdEjq3SJWGsbElDJurviYxGWg+jwHZG1PT1vDcW//NaqQmv/IzLJDUo2XRRmApiYjL+nXS5QmbE0BLKFLe3EtanijJjE8rbELz5lxdJ/azkXZTKd+VixZ3FkYNDOIIT8OASKnALVagBgwE8wyu8OYnz4rw7H9PWJWc2cwB/4Hz+ANqYjo0=</latexit>

z3 = →10



<latexit sha1_base64="aQBIZKdr8mw4g+DfZfhWs+0lWtc=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCUCiJFPUiFLx4rGA/oC1ls920SzebsLtR2pif4sWDIl79Jd78N27bHLT1wcDjvRlm5nkRZ0o7zreVW1vf2NzKbxd2dvf2D+ziYVOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3vhm5rceqFQsFPd6EtFegIeC+YxgbaS+Xez6EpPETZNpWp6W3Wunb5ecijMHWiVuRkqQod63v7qDkMQBFZpwrFTHdSLdS7DUjHCaFrqxohEmYzykHUMFDqjqJfPTU3RqlAHyQ2lKaDRXf08kOFBqEnimM8B6pJa9mfif14m1f9VLmIhiTQVZLPJjjnSIZjmgAZOUaD4xBBPJzK2IjLDJQpu0CiYEd/nlVdI8r7gXlepdtVRzsjjycAwncAYuXEINbqEODSDwCM/wCm/Wk/VivVsfi9aclc0cwR9Ynz9EUpNN</latexit>

1

z
+ z + 1 = 0



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

<latexit sha1_base64="HqsR9kpHdXC7ocUfaRoH8i0sluU=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkbVE3QsGNywr2AU0sk+mkHTqZhJmJNIRs/BU3LhRx62e482+ctllo64ELh3Pu5d57vIhRqSzr21hZXVvf2CxsFbd3dvf2zYPDtgxjgUkLhywUXQ9JwignLUUVI91IEBR4jHS88c3U7zwSIWnI71USETdAQ059ipHSUt88Tq5rkwfHFwin1SytZY6kvDw575slq2LNAJeJnZMSyNHsm1/OIMRxQLjCDEnZs61IuSkSimJGsqITSxIhPEZD0tOUo4BIN509kMEzrQygHwpdXMGZ+nsiRYGUSeDpzgCpkVz0puJ/Xi9W/pWbUh7FinA8X+THDKoQTtOAAyoIVizRBGFB9a0Qj5AOQ+nMijoEe/HlZdKuVuyLSv2uXmpYeRwFcAJOQRnY4BI0wC1oghbAIAPP4BW8GU/Gi/FufMxbV4x85gj8gfH5Aw4AlgM=</latexit>

y = 3x
2
3 sin(x)

<latexit sha1_base64="ZOxAnw7mTLG5uqA9YirhrAn+thk=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6sKStEXdCAU3LivYBzSxTKaTduhkEmYm0hDqxl9x40IRt/6FO//GaZuFVg9cOJxzL/fe40WMSmVZX0ZuaXlldS2/XtjY3NreMXf3WjKMBSZNHLJQdDwkCaOcNBVVjHQiQVDgMdL2RldTv31PhKQhv1VJRNwADTj1KUZKSz3zILmsju8cXyCcViZpdXLqSMpL45OeWbTK1gzwL7EzUgQZGj3z0+mHOA4IV5ghKbu2FSk3RUJRzMik4MSSRAiP0IB0NeUoINJNZx9M4LFW+tAPhS6u4Ez9OZGiQMok8HRngNRQLnpT8T+vGyv/wk0pj2JFOJ4v8mMGVQinccA+FQQrlmiCsKD6VoiHSKehdGgFHYK9+PJf0qqU7bNy7aZWrFtZHHlwCI5ACdjgHNTBNWiAJsDgATyBF/BqPBrPxpvxPm/NGdnMPvgF4+MbfqqWOg==</latexit>

y = 3x
2
3 → sin(x)



<latexit sha1_base64="zKlru1Ue2FUsH8zbqiWot5zfSlY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BItQEUtSinoRCl48VrAf0May2W7apZtN2N2UhtB/4sWDIl79J978N27bHLT1wcDjvRlm5nkRo1LZ9reRW1vf2NzKbxd2dvf2D8zDo6YMY4FJA4csFG0PScIoJw1FFSPtSBAUeIy0vNHdzG+NiZA05I8qiYgboAGnPsVIaalnmslTZXI5uUhuu5LyUnLeM4t22Z7DWiVORoqQod4zv7r9EMcB4QozJGXHsSPlpkgoihmZFrqxJBHCIzQgHU05Coh00/nlU+tMK33LD4Uurqy5+nsiRYGUSeDpzgCpoVz2ZuJ/XidW/o2bUh7FinC8WOTHzFKhNYvB6lNBsGKJJggLqm+18BAJhJUOq6BDcJZfXiXNStm5KlcfqsWancWRhxM4hRI4cA01uIc6NADDGJ7hFd6M1Hgx3o2PRWvOyGaO4Q+Mzx9C+JK5</latexit>

y2x→ x+ y = sin(y)



(2 marks each) Solveforx in the following equations:

 

 

a _ 24 7

q- B= -14 « = lo93(09
_ See)

a*= \b log (3)

22.52  
 

\o0, (3°) “ \oa,,(\6)

 

 



(2 marks each) Evaluate to either rectangular or polar form:

2=2%—2(i+1)-1

g= 9) - 27° - 41 - |

z>~\~ (1)
 

Q

z=\+0O

 

e*l cos) 4 i sm)

= (-0.707 + 0.7031 )(\- iyi = -0.707 + 0.7071

(0.703 + 0.7071)(7 ~ \)

= 0.307) ~ 0.703 «0.7071 + O27

—\.414 * O1W

 

Z = - \,4\4 + O1

= 1.414 e'™     



(2 marks each) Solvefor z in either rectangular or polar form:

z
 

  

 

 

 

+1=0
a Zz ok
+2 (+ i) (\-i)

z --\ _ =m Oe

Q+iz y-fei-i?

. -~2 42s °
2 * -)- iz = 2 =|2 \*+\

Z+iz=-2
Z=-\+1

; an >

z (\+1) = -J =J2 e*

2.360
= 1.41

z° = —10

4
Zz: (- 10)

w\? , si % 0s
6=T z-(I0e ) = \0 e z \O e = \|,06 + 1.87)

\ \ \w 3 3.144 °

— >= fone x \O” e. = \o = 2.15 + Or;

oxi 5 % 2X i 6.241

O= T+ 4 z=(loe ) ‘pe -= alse = |,08 - |.8F: 
 

 



W
W (

~»
rY

  

  



7

(2 marks each) Determinethe derivative with respect to x of the following equations.

y = 3a3 —sin(z)(

|
 

ye

= 2x” - cos(x)f
e

  

y = 303 sin(ax)

 

 

 



yx —a+y =sin(y)

x (dK

 

 

  

 

 

 



Instructor: Frank Secretain
Course: Math 7
Date: December 11, 2025

Assessment: Test 4 (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



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

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

ln(x2 → 1)

4
+ 1 = 2



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

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

z = (2→ i)e
ω
4 i



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

<latexit sha1_base64="6Xi/iqBRmU7zyQJ92fiqBMiUzVs=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IRhEJJalEvQsGLxwq2FdpQNttNu3SzCbsboQ0F/4oXD4p49Xd489+4bXPQ1gcDj/dmmJnnx5wp7TjfVm5ldW19I79Z2Nre2d2z9w+aKkokoQ0S8Ug++FhRzgRtaKY5fYglxaHPacsf3kz91iOVikXiXo9i6oW4L1jACNZG6tpHnUBikp6PS5VJ6pbGbFKqXDtdu+iUnRnQMnEzUoQM9a791elFJAmp0IRjpdquE2svxVIzwumk0EkUjTEZ4j5tGypwSJWXzs6foFOj9FAQSVNCo5n6eyLFoVKj0DedIdYDtehNxf+8dqKDKy9lIk40FWS+KEg40hGaZoF6TFKi+cgQTCQztyIywCYPbRIrmBDcxZeXSbNSdi/K1btqseZkceThGE7gDFy4hBrcQh0aQCCFZ3iFN+vJerHerY95a87KZg7hD6zPH2qBlG8=</latexit>

3z + 2

1 + zi
+ 2 = 0

<latexit sha1_base64="Y0Qb2uE1lcHn0/YC3vac2Pktrdw=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4Kru1WC9CwYvHCvYD2rVk02wbm02WJCvUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdb2dldW19YzO3ld/e2d3bLxwcNrVMFKENIrlU7QBrypmgDcMMp+1YURwFnLaC0fXUbz1SpZkUd2YcUz/CA8FCRrCxUvPp/vyqXO0Vim7JnQEtEy8jRchQ7xW+un1JkogKQzjWuuO5sfFTrAwjnE7y3UTTGJMRHtCOpQJHVPvp7NoJOrVKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ud1EhNe+ikTcWKoIPNFYcKRkWj6OuozRYnhY0swUczeisgQK0yMDShvQ/AWX14mzXLJuyhVbivFmpvFkYNjOIEz8KAKNbiBOjSAwAM8wyu8OdJ5cd6dj3nripPNHMEfOJ8/e/WOXg==</latexit>

z3 = 27



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

z +
1

z + 1
= 0



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

y =
4x3

7
+ 2x

3
4

<latexit sha1_base64="fT7LhUQWFLnlK7LFDsjNzHyMrEs=">AAACDHicbVDLSsNAFJ3UV62vqks3wSJUSktSiroRCm5cVrAPaNIymU7aoZNJmJlIQsgHuPFX3LhQxK0f4M6/cdpmoa0HBg7nnMude5yAEiEN41vLra1vbG7ltws7u3v7B8XDo47wQ45wG/nU5z0HCkwJw21JJMW9gGPoORR3nenNzO8+YC6Iz+5lHGDbg2NGXIKgVNKwWIqvo0HdEoSVo0ECK2ZadaIKOq9aLocoMdMkSlXKqBlz6KvEzEgJZGgNi1/WyEehh5lEFArRN41A2gnkkiCK04IVChxANIVj3FeUQQ8LO5kfk+pnShnprs/VY1Kfq78nEugJEXuOSnpQTsSyNxP/8/qhdK/shLAglJihxSI3pLr09Vkz+ohwjCSNFYGIE/VXHU2gakGq/gqqBHP55FXSqdfMi1rjrlFqGlkdeXACTkEZmOASNMEtaIE2QOARPINX8KY9aS/au/axiOa0bOYY/IH2+QNzaZqT</latexit>

y = x2 sin(xa+1 → bx+ c)→ 1

x



<latexit sha1_base64="aL+1IRO3ZLc3YGB8Kiev/H/7D3I=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16CRahIpakFPUiFLx4rGA/oI1ls920SzebsLvRhtqf4sWDIl79Jd78N27bHLT1wcDjvRlm5nkRo1LZ9reRWVldW9/Ibua2tnd298z8fkOGscCkjkMWipaHJGGUk7qiipFWJAgKPEaa3vB66jcfiJA05HcqiYgboD6nPsVIaalr5pP78uhsdJV0JOXF0clpuWsW7JI9g7VMnJQUIEWta351eiGOA8IVZkjKtmNHyh0joShmZJLrxJJECA9Rn7Q15Sgg0h3PTp9Yx1rpWX4odHFlzdTfE2MUSJkEnu4MkBrIRW8q/ue1Y+VfumPKo1gRjueL/JhZKrSmOVg9KghWLNEEYUH1rRYeIIGw0mnldAjO4svLpFEuOeelym2lULXTOLJwCEdQBAcuoAo3UIM6YHiEZ3iFN+PJeDHejY95a8ZIZw7gD4zPH7k4kvQ=</latexit>

y2x→ x = y sin(x) + 2



(4 marks) Solveforx in the following equations:

144% _  

 

 

 

  

3

x= loo ,(5)

ve 6 = loa (*) _ Lié¢

loa (4)

WX = 5 .

joa), (4*) - \e0,,, (6)

In(a? — 1) _
1 +1=2

Ww (x? - ') = &

4
a (x*-\) ‘ x= fe +l

e -
- #46

x - | ~éE

% 4
x =e +\|



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

=it+i(2+i)+2

, ed

V+ Qr+ +)
 

 

   
a1 -\+ 2 = tow'(?)= 1.25

R= tat = fio

= \+3i
 

   

| Z=\+ i

\or5t
= J/\0 e

1.250
=3,\ée

= (2 —_ ijet?
x: .

. 303;
e* : co$( 5) 4 15M (3)

: Gi)ase ) = 0.707 + O- FOF

® eae

= ).4\4 x Lalas ~ 0.701 = O,7OF1

\m

=-O,F0Fi + L4I4 + 0640F

©.F0F1

Q.\A\ + 0.F0F1

Re
2
vw 

 

\

!

‘
2.(21

6, 0t

© = toy (SE ) = 0,342

Re fata+o77% = 224

 

 

DAD + 0.t0F71NM

0.322)
2.24 @u     



(6 marks) Solveforz in either rectangular or polar form:

 

 

 

 

$242 529 ~(2 4 gy

1+ zi ——— ac

. 9-6546) -4i

3242 = -2(\+2') like de

° 2 3
3242 -2-22z)

> 4221-= -Y

zZ (3+2i)=-4

(-4) (-2')
=* Gant) (3-2)

 

IN it

f
s
W
N m
e

 

 

.0\? . @ ot
6=0 = = (2% e ) = IF Fe’ = Ze = 4 + 0;

ot lw |
gee Be (TFT) THE Ie cet = 75 4 206i

4 ‘Sj an

wy

gr

e* | Se% = -L5~2.6i
O=4n z- (Ate Vs 27?’ e Ze {  



 

 

(
+ B

2

~0.5 2 0.671

  

Ze -0;5 * 0.871

 
   I



(6 marks) Determinethe derivative with respectto x of the following equations.

= Aa?

 

  

y= +208

ay | \Ax® a =4
= ~~ —

dx 7 i
 

 

    

 



  

[=

ax Sin(e) z 05 (.
  


