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Final Examination Mathematics 1000 Winter 2015

Marks

1. Using methods learned in this course, evaluate the following limits. Show your work.
Do not use ’Hopital’s rule

. 1imx2+5x+6
b9 00 —2x -8

. 4- x2+7
[31 b lim 5
x—>3 X - 9
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3] d lim sin® (4x)
x-0 3x? cos® (4x)

44 x x<0
1 x=0
[6] 2.Let J(x)=9 ‘
e’ +1 >0
1-x

a) Use the Definition of Continuity to determine if (x) is continuous at x = 0. Classify
any discontinuities as removable or non-removable.

b) Find any removable or non-removable discontinuities , if they exist.
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[7] 3. Use the DEFINITION OF DERIVATIVE to find f'(x) for f(x)=~2x-1 .

4. Differentiate each function and make any appropriate simplifications.

_ 3 3 2
4] @ Y= tan (V 3x7 —x ) DO NOT USE LOGARITHMIC DIFFERENTIATION.
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2x? -3
4] () = (:x - 3)’f DO NOT USE LOGARITHMIC DIFFERENTIATION.

e6x

(\/E’;cz_——i)(S +5x7 )4

[4] (c) Use logarithmic to find y’  for y=

5] @ vy =(cosx)®™"?
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[6] 5. Ship A leaves point P at the 10 AM and sail North at 15 kilometers an hour. Ship B leaves
point P at 11 AM and sails west at 12 kilometers an hour. How fast is the distance between
them changing at noon ?

[7] 6.A closed box is to be manufactured with its length 3 times its width and with a volume of 36
cubic meters. What dimensions will require the minimum material for construction?
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[3]  7.a) Simplify the expression sin(arctan(%))

3] b f(x)=arctan(3x?)  find f'(x)

5] 82) Use implicit differentiationto find ' for X~ + 3 +y> =9+xy

b) Find the equation of the tangent line at (2,1)

olf y:e(xyz) find y’
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9. Given the following

x 2x+2

x—1 - 0o
e TOTey

fe= s

S(x)=

[3]  a)Find the vertical asymptotes of f(x), if any. Justify your answer using Limits.

[31  b) Find the horizontal asymptotes of f(x) , if any. Justify your answer using Limits

[2]  c)Find the x and y intercepts of the graph f'(x) , if any.

[3]  d)Determine the intervals on which f'(x) is increasing or decreasing and classify any relative
( local) extrema.



Page 8 of 9

[3] &) Determine the intervals on which f(x) is concave up or concave down and identify any

inflection points.

[3]  f) Sketch the graph of f(x) on the axes provided. Label any inflection points and extrema.

Ay
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10. Use 1’Hopital’s rule to find the following limits

4 o lim xsin(})

X—>0

4] b lim (1 + 4x)%

x—0"

[5] 11.  Answer ONE of the following:
a) Given y = ax’ + bx? +cx +d , finda, b, ¢, d such that the y intercept =3,
5

critical numbers at x = 3 and x = 2 and an inflection point at X = >

or

b) prove thatif } = arcsin(x) Then y' =

1-x



