
Instructor: Frank Secretain
Course: Math 20
Assessment: Final
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
Percentage of final grade: 25% of final grade 



Formula Sheet

Arithmetic Series Geometric Series       Binomial Theorem

Line equation       Quadratic formula           Definition of the derivative

Rules of differentiation

Derivatives of select functions Integrals of select functions

Taylor series expansion Integration by parts
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(2 marks) Determine the 300th number in the sequence and the sum from the first number to the 300th 
number.

100, -99, 98.01,  …

(2 marks) It can be argued that after driving 1 million kilometres you are concerned an expert driver. 
Suppose, on your first year of driving you drive 5000 km and for every year after you drive 1000 km 
more than the previous year (i.e. on the second year you drive 6000 km and the third 7000 km). How 
many years of driving must you drive to achieve 1 million kilometres. 



(2 marks) Take the derivative with respect to “x” of the following function using the definition of the 
derivative. 

(5 marks) Take the derivative with respect to “x” of the following functions:
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y = 2x2 + c
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y = 5x3 sin(x) + 8x
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y = 4x+ cos(1 + (x2 � 1)3)



(5 marks) Determine the tangent line at x=-1 for the following function. Plot the tangent line on the plot. 
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(4 marks) Integrate the following functions:
<latexit sha1_base64="3b+celrbi0li6Qa64eeR0jOdhFM=">AAACDnicbVDLSsNAFJ34rPUVdelmsBQqQklqUZcFNy4r2Ac0sUwmk3boZBJmJtIS8gVu/BU3LhRx69qdf+O0zUJbD1w4nHMv997jxYxKZVnfxsrq2vrGZmGruL2zu7dvHhy2ZZQITFo4YpHoekgSRjlpKaoY6caCoNBjpOONrqd+54EISSN+pyYxcUM04DSgGCkt9c2yQ7mC9fF96gQC4dTO0lqWwTPoSMor5+NT6EB/3DdLVtWaAS4TOyclkKPZN78cP8JJSLjCDEnZs61YuSkSimJGsqKTSBIjPEID0tOUo5BIN529k8GyVnwYREKXPm6m/p5IUSjlJPR0Z4jUUC56U/E/r5eo4MpNKY8TRTieLwoSBlUEp9lAnwqCFZtogrCg+laIh0jHonSCRR2CvfjyMmnXqvZFtX5bLzWsPI4COAYnoAJscAka4AY0QQtg8AiewSt4M56MF+Pd+Ji3rhj5zBH4A+PzB+W9mq0=</latexit>Z

4x
1
2 + sin(3x) dx

<latexit sha1_base64="rVO4Cgd6HlyNS/CGlujqqFA66ZI=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEilASLeqy4MZlBfuAJpTJZNIOncyEmYm0hOLGX3HjQhG3foU7/8Zpm4VWD1w4nHMv994TJIwq7ThfVmFpeWV1rbhe2tjc2t6xd/daSqQSkyYWTMhOgBRhlJOmppqRTiIJigNG2sHweuq374lUVPA7PU6IH6M+pxHFSBupZx94lGuIRtDDQlXORyfwFAbQg+GoZ5edqjMD/EvcnJRBjkbP/vRCgdOYcI0ZUqrrOon2MyQ1xYxMSl6qSILwEPVJ11COYqL8bPbCBB4bJYSRkKbMQTP150SGYqXGcWA6Y6QHatGbiv953VRHV35GeZJqwvF8UZQyqAWc5gFDKgnWbGwIwpKaWyEeIImwNqmVTAju4st/Seus6l5Ua7e1ct3J4yiCQ3AEKsAFl6AObkADNAEGD+AJvIBX69F6tt6s93lrwcpn9sEvWB/fEsmVPg==</latexit>Z
ax cos(3x) + b dx



(5 marks) Find the volume between the two curves revolved around the y-axis.



(2 marks) Determine the 300th numberin the sequence and the sum from thefirst numberto the 300th
number.
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(2 marks) It can be arguedthat after driving 1 million kilometres you are concerned an expert driver.

Suppose, on yourfirst year of driving you drive 5000 km andfor every year after you drive 1000 km
more than the previous year(i.e. on the second year you drive 6000 km and thethird 7000 km). How
many years of driving must you drive to achieve 1 million kilometres.
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(2 marks) Take the derivative with respect to “x” of the following function using the definition of the
derivative.
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(5 marks) Take the derivative with respectto “x” of the following functions:
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(5 marks) Determine the tangentline at x=-1 for the following function. Plot the tangentline ontheplot.
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(4 marks) Integrate the following functions:
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(5 marks) Find the volume between the two curvesrevolved aroundthe y-axis.
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