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Frank Secretain

Math 20

Final Exam

110 minutes

Pencil, pen, eraser, calculator

Be neat. Show your work where needed. Box final answers.

8 questions worth 30 marks
20% of final grade



Formula Sheet

Arithmetic Series Geometric Series Binomial Theorem
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Line equation Quadratic formula Definition of the derivative
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Rules of differentiation
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Derivatives of select functions Integrals of select functions
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(2 marks) Determine the 101th number in the sequence and the sum from the first number to the 101th
number for each of the following series.

23, 29, 35, 41, ....

(2 marks) When you buy a car you could assume that each following year the value of the car will only
be 80% of the previous year’s value. If you bought a car for 20000$ how much would it be worth in 48
years, assume that the car lasts hat long... it a Tesla!!



(2 marks each) Take the derivative with respect to “x” of the following functions.

y(z) = 35 + sin(2x)

y(z) = 325 sin(2x)



(3 marks) Take the derivative with respect to “x” of the following function

y(@) = [(@® +1)*(@% —1) +1]°



(5 marks) You have to build a fence keeping a 10 m x 12 m section that will not be fenced, as shown in
the diagram. If you are given 100 m of fencing what dimension would it have to maximize area?




[T L)

(2 marks each) Integrate with respect to “x” the following functions.

/3x2 + 2sin(z) — 1 dx



[

3+ 1)

=+ 1dx



(5 marks) Find the area enclosed by the two functions.

irx




(5 marks) Find the volume between the two functions revolved around the y-axis.
Remember that:
area of a disk = «r2
area of a shell = 2rrh




(2 marks) Bonus

Determine the tangent line at x=1 for the following function. Plot the tangent line on the plot.

y(r) =sin(2z) + 1

equation of a line:

y(r) =ax +0b




(2 marks) Determine the 101th number in the sequence and the sum from the first number to the 101th
number for each of the following series.

23,29,35,41, ....
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(2 marks) When you buy a car you could assume that each following year the value of the car will only

be 80% of the previous year’s value. If you bought a car for 20000$ how much would it be worth in 48
years, assume that the car lasts hat long... it a Tesla!!

20000 | 16000 , \2%00 , ..,
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(2 marks each) Take the derivative with respect to “x” of the following functions.

Y1) = 323 + sin(2z)

gl\l = Q\){% - Q\C%(’lx\J

Ax

y(z) = 327 sin(2z)
%‘f s AxPam () 3K Acos (ax)

_Z%} = :2 ;(')js\\l\ (IA b 6 Xjra coS (2’(\




(8 marks) Take the derivative with respect to “x” of the following function

y(z) = [(:1:2 -+ 1)3(3:% -1)+ 1]2
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(5 marks) You have to build a fence keeping a 10 m x 12 m section that will not be fenced, as shown in
the diagram. If you are given 100 m of fencing what dimension would it have to maximize area?

\OC) = <w~— \1\+£+W+. (2-\03
100 = 22 % 2w - 3R
122 = 2L * Aw )

A= Lw - (9
A=Lw - 20 (@)
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A=-w-+ 6lw -120
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(2 marks each) Integrate with respect to “x” the following functions.

/33:2 + 2sin(x) — 1 dx

x> - Qeos(x) =x * C







(5 marks) Find the area enclosed by the two functions.
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(5 marks) Find the area enclosed by the two functions.

z/xz\f\;\

Jr ~Y =X

/yz\(? —~—— % = \1‘2-

50
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(5 marks) Find the volume between the two functions revolved around the y-axis.

Remember that:
area of a disk = nr2 =N
area of a shell = 2xnrh f y L X

A




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

Remember that: -
area of a disk = nr2 2 - XY
area of a shell = 2zrh =X

{!\/ ~Y
/—y:&\ - x= \/1

§ X




(2 marks) Bonus

Determine the tangent line at x=1 for the following function. Plot the tangent line on the plot.

y(z) = sin(2z) + 1
y() = sm(2-1) vl = LA

%;f = 9\005 (flx\)

50

j—\ﬂ\’; lc‘o:&(z"‘\) = =0.%3%A :
dx \ v = = 0.8 * 2.4

QquaTLn 05\_ ling =

\/‘:Q)( +b

0= Y - ax
= 14l - o.e)() = 234

y = -0.8%x +L¥+

#
3,

equation of a line:

y(z) =az+b




