
Instructor: Frank Secretain
Course: Math 101
Assessment: Final Test
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: 7 questions worth 25 marks + 1 bonus worth 2 marks.
Percentage of final grade: 25% of final grade 



Formula Sheet

Order of Operations Relative Velocity

exponents

Linear equations (Cramer’s rule)

Forms of a 1st order polynomial

Forms of a 2nd order polynomial
radicals

Trigonometry Functions 

Unit Conversions

Pythagoras Theorem

ac+ bc = c(a+ b)

anam = an+m

(an)m = anm

(ab)n = anbn
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y = ax2 + bx+ c

y = a(x� h)2 + k
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(3 marks) Match the “type of number” with the best “example number”.  Draw a line to match the “type 
of number” to the “example number” to indicate your answer.

rational

real

natural

(2 marks) Solve the each expression and keep the correct number of significant digits.

(34)(1.45) =

14.0 + (60.1)(0.1) =

<latexit sha1_base64="uHhQTf0NKpk0iWUYgSMVyj+MyKQ=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWMF+wFtKJvtpl262aS7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsbm1vbObmGvuH9weHRcOjltmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gd3O//cS1EbF6xGnC/YgOlQgFo2ilTs9MNGbVWb9UdivuAmSdeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxV7qeEJZWM65F1LFY248bPFvTNyaZUBCWNtSyFZqL8nMhoZM40C2xlRHJlVby7+53VTDG/9TKgkRa7YclGYSoIxmT9PBkJzhnJqCWVa2FsJG1FNGdqIijYEb/XlddKqVrzrSu2hVq67eRwFOIcLuAIPbqAO99CAJjCQ8Ayv8OZMnBfn3flYtm44+cwZ/IHz+QNBlJAR</latexit>p
2

<latexit sha1_base64="OsWEqNCR2Gq0B/pptYJcnsA0oxw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUrA5KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXrbh5HAc7hAq7Agxuowz00oAUMEJ7hFd6cR+fFeXc+lq0bTj5zBn/gfP4AeaWMrQ==</latexit>

2

<latexit sha1_base64="7z6tjNewb3CsHFdnyFwdWJEQq0U=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hKUY8FLx4r2g9oQ9lsN+3SzSbsToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOd9O4WNza3tneJuaW//4PCofHzSMkmmGW+yRCa6E1LDpVC8iQIl76Sa0ziUvB2Ob+d++4lrIxL1iJOUBzEdKhEJRtFKD1W32i9XPNdbgKwTPycVyNHol796g4RlMVfIJDWm63spBlOqUTDJZ6VeZnhK2ZgOeddSRWNuguni1Bm5sMqARIm2pZAs1N8TUxobM4lD2xlTHJlVby7+53UzjG6CqVBphlyx5aIokwQTMv+bDITmDOXEEsq0sLcSNqKaMrTplGwI/urL66RVdf0rt3Zfq9S9PI4inME5XIIP11CHO2hAExgM4Rle4c2Rzovz7nwsWwtOPnMKf+B8/gBVkI0h</latexit>

2.2



let:

(2 marks) Convert each of the numbers to the stated units.

15.6⌧ = ⇤ 4.6� = 3.1�

0.087✏ = 2.3⇤ 3.1✓ = 2.1�

<latexit sha1_base64="ubzH3CL+dgZTtLfw2QoSxSpkn84=">AAACH3icbVBNS8NAEN34WetX1KOXxSJ4Kkkt1WPBi8cKVoUmls120y5udsPuRCkh/8SLf8WLB0XEm//GbczBrwcDj/dmmJkXpYIb8LwPZ25+YXFpubZSX11b39h0t7YvjMo0ZX2qhNJXETFMcMn6wEGwq1QzkkSCXUY3JzP/8pZpw5U8h2nKwoSMJY85JWClods5bLZwEGtC8+S6VeQBkKzAgebjCRCt1V1lxlC6LDVcKFkM3YbX9Ergv8SvSANV6A3d92CkaJYwCVQQYwa+l0KYEw2cClbUg8ywlNAbMmYDSyVJmAnz8r8C71tlhGOlbUnApfp9IieJMdMksp0JgYn57c3E/7xBBvFxmHOZZsAk/VoUZwKDwrOw8IhrRkFMLSFUc3srphNi8wAbad2G4P9++S+5aDX9TrN91m50vSqOGtpFe+gA+egIddEp6qE+ougePaJn9OI8OE/Oq/P21TrnVDM76Aecj0/o0KOJ</latexit>

3.2
m2

⌧
! ft2

✏

<latexit sha1_base64="H3FoML4khtq/GyicSVN9vsjlGOE=">AAACIXicbVDLSiNBFK3WGR8ZR6Mu3RQTBlyFbhV1KbiZZQYmKqRDuF25nRTWo6m6rYSmf8WNvzKbWYxIdsP8jJWYgfFxoOBwzrncuicrlPQUx3+ipeUPH1dW19YbnzY+b241t3cuvC2dwK6wyrqrDDwqabBLkhReFQ5BZwovs+vzmX95g85La37QpMC+hpGRuRRAQRo0T5P2IU9zB6JKMySoK4/CmmHNUydHYwLn7O2/wAi0DolxWF4Pmq24Hc/B35JkQVpsgc6gOU2HVpQaDQkF3veSuKB+BY6kUFg30tJjAeIaRtgL1IBG36/mF9b8a1CGPLcuPEN8rv4/UYH2fqKzkNRAY//am4nveb2S8tN+JU1REhrxvCgvFSfLZ3XxoXQoSE0CAeFk+CsXYwhtUCi1EUpIXp/8llwctJPj9tH3o9ZZvKhjje2xL2yfJeyEnbFvrMO6TLA79pP9Zg/RffQreoymz9GlaDGzy14g+vsEL5Kkyg==</latexit>

1.3
�

second
! �

hour



(2 marks) Re-write the equation in computer syntax with the minimum number of characters, Do not 
simplify or rearrange the equation.

(8 marks) Solve for x in the expressions:

<latexit sha1_base64="JC1oJmkoBG3aLl5y6nVa+YvfU8g=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIgrQkpagboeDGZQX7gDaWyXTSDp1MwsxEKCHgr7hxoYhbv8Odf+P0sdDWAxcO59zLvff4MWdKO863lVtZXVvfyG8WtrZ3dvfs/YOmihJJaINEPJJtHyvKmaANzTSn7VhSHPqctvzRzcRvPVKpWCTu9TimXogHggWMYG2knn3UDSQmKS65Weo/VM7drESu3Z5ddMrOFGiZuHNShDnqPfur249IElKhCcdKdVwn1l6KpWaE06zQTRSNMRnhAe0YKnBIlZdOz8/QqVH6KIikKaHRVP09keJQqXHom84Q66Fa9Cbif14n0cGVlzIRJ5oKMlsUJBzpCE2yQH0mKdF8bAgmkplbERlik4c2iRVMCO7iy8ukWSm7F+XqXbVYc+Zx5OEYTuAMXLiEGtxCHRpAIIVneIU368l6sd6tj1lrzprPHMIfWJ8/XpeUZw==</latexit>

a� 1

b2 + 1
� c = 1

<latexit sha1_base64="l5R/9xsyDzEC3Hv0/05isd46HRg=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJS7AIglASKepFKOjBYwX7AU0om+2mXbrZhN2JGELAv+LFgyJe/R3e/Ddu2xy09cHA470ZZub5MWcKbPvbKC0tr6yuldcrG5tb2zvm7l5bRYkktEUiHsmujxXlTNAWMOC0G0uKQ5/Tjj++nvidByoVi8Q9pDH1QjwULGAEg5b65kF65QYSkww/5pl7Qzng/NTvm1W7Zk9hLRKnIFVUoNk3v9xBRJKQCiAcK9Vz7Bi8DEtghNO84iaKxpiM8ZD2NBU4pMrLpufn1rFWBlYQSV0CrKn6eyLDoVJp6OvOEMNIzXsT8T+vl0Bw6WVMxAlQQWaLgoRbEFmTLKwBk5QATzXBRDJ9q0VGWKcBOrGKDsGZf3mRtM9qznmtflevNuwijjI6REfoBDnoAjXQLWqiFiIoQ8/oFb0ZT8aL8W58zFpLRjGzj/7A+PwBbpiVvg==</latexit>

y =
ax

�
+ b

<latexit sha1_base64="baRzY6UfF1voVMrTFPqVu10yWuU=">AAACAHicbVDLSgNBEOyNrxhfqx48eBkMghAIuxLUixDw4jGCeUCyhpnJbDJk9sHMrBCWvfgrXjwo4tXP8ObfOEn2oIkFDUVVN91dJBZcacf5tgorq2vrG8XN0tb2zu6evX/QUlEiKWvSSESyQ7BigoesqbkWrBNLhgMiWJuMb6Z++5FJxaPwXk9i5gV4GHKfU6yN1LePcKXnS0xT8pCSCs0qbpbi7Jr07bJTdWZAy8TNSRlyNPr2V28Q0SRgoaYCK9V1nVh7KZaaU8GyUi9RLMZ0jIesa2iIA6a8dPZAhk6NMkB+JE2FGs3U3xMpDpSaBMR0BliP1KI3Ff/zuon2r7yUh3GiWUjni/xEIB2haRpowCWjWkwMwVRycyuiI2zy0CazkgnBXXx5mbTOq+5FtXZXK9edPI4iHMMJnIELl1CHW2hAEyhk8Ayv8GY9WS/Wu/Uxby1Y+cwh/IH1+QMHf5YA</latexit>

a+
bb+c + 1

a
= b



<latexit sha1_base64="aTKx/THR7dsYYUcS6yhSAyG7DNw=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFaCiUJRd0IBTcuK9gHNGmZTCft0MkkzEzEErpz46+4caGIW3/BnX/jtM1CWw9cOHPOvcy9x48Zlcqyvo2V1bX1jc3cVn57Z3dv3zw4bMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH11P/dY9EZJG/E6NY+KFaMBpQDFSWuqZJ65PB0VUdiXlReehNH2Wuk7Z7zpXuOv0zIJVsWaAy8TOSAFkqPfML7cf4SQkXGGGpOzYVqy8FAlFMSOTvJtIEiM8QgPS0ZSjkEgvnd0xgWda6cMgErq4gjP190SKQinHoa87Q6SGctGbiv95nUQFl15KeZwowvH8oyBhUEVwGgrsU0GwYmNNEBZU7wrxEAmElY4ur0OwF09eJk2nYp9XqrfVQs3K4siBY3AKisAGF6AGbkAdNAAGj+AZvII348l4Md6Nj3nripHNHIE/MD5/AMDpl0U=</latexit>�
a+ sin(2x)

�2
+ b2 = c2

<latexit sha1_base64="4diYVUKv7h3yad9PxL2ksq4A0tk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBZBkJakFHUjFHThsoJ9QBPLZDpph04mYWYiLSEbN/6KGxeKuPUf3Pk3TtsstPXAhcM593LvPV7EqFSW9W3klpZXVtfy64WNza3tHXN3rynDWGDSwCELRdtDkjDKSUNRxUg7EgQFHiMtb3g18VsPREga8js1jogboD6nPsVIaalrHo4vkeMLhJNRyU4T55owhUqV9HTk3Ve6ZtEqW1PARWJnpAgy1Lvml9MLcRwQrjBDUnZsK1JugoSimJG04MSSRAgPUZ90NOUoINJNpl+k8FgrPeiHQhdXcKr+nkhQIOU48HRngNRAznsT8T+vEyv/wk0oj2JFOJ4t8mMGVQgnkcAeFQQrNtYEYUH1rRAPkM5E6eAKOgR7/uVF0qyU7bNy9bZarFlZHHlwAI7ACbDBOaiBG1AHDYDBI3gGr+DNeDJejHfjY9aaM7KZffAHxucPWsyXyQ==</latexit>

y = a
x� 1

�� 2
+ xb2



<latexit sha1_base64="e3StfGPiGwiStRmC3VL5J0lSsaM=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKolJRMKOpGKLhxWcE+oE3LZDpph04ezEzEEvIFbvwVNy4UcevanX/jtM1CWw9cOJxzL/fe40aMCmlZ31pubX1jcyu/XdjZ3ds/0A+PWiKMOSZNHLKQd1wkCKMBaUoqGelEnCDfZaTtTq5nfvuecEHD4E5OI+L4aBRQj2IklTTQS9B0+7bZ8zjCCSo/mPCsb1ew0tIEmzA17StYQQO9aFWtOYxVAjNSBBkaA/2rNwxx7JNAYoaE6EIrkk6CuKSYkbTQiwWJEJ6gEekqGiCfCCeZv5MaJaUMDS/kqgJpzNXfEwnyhZj6rur0kRyLZW8m/ud1Y+ldOgkNoliSAC8WeTEzZGjMsjGGlBMs2VQRhDlVtxp4jFQyUiVYUCHA5ZdXScuuwvNq7bZWrFtZHHlwAk5BGUBwAergBjRAE2DwCJ7BK3jTnrQX7V37WLTmtGzmGPyB9vkDeR6ZKw==</latexit>

1� b2 � a(x� 1)2 + cb2

c� 1
� 2 = 1 + a



(3 marks) Solve the system of linear equations for a, b and c:

a + 2b +2c = 3
        b -  c. = -5
a. + 2b       = -3



(5 marks) You are provided with 84.3 m of fencing and are required to build a fence as shown in the 
figure. Note, that a 10 m by 10 m corner does not need to be fenced. Further, the length should be 1.62 
times larger than the width. What are the dimensions of the fence? 



BONUS: 

(2 marks) Carson walked 50 m at 300 North of West at 2 m/s and then ran in the direction of 400 East of 
North at 6 m/s.  Frank first walked 40 m East at 3 m/s and then ran in the direction of 300 West of North 
at 7 m/s.  How long should Carson initially wait so that their paths cross at the same time (i.e. they meet 
at the exact same spot when they are both running)?
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t 32
dt -10

carson frank
t x y x y

32 -16.303779 57.1745331 9.6 52.5389122
33 -12.447053 61.7707997 6.1 58.60109
34 -8.5903276 66.3670664 2.6 64.6632678
35 -4.733602 70.9633331 -0.9 70.7254457
36 -0.8768763 75.5595997 -4.4 76.7876235
37 2.97984935 80.1558664 -7.9 82.8498013
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