(Material Covering Sec. 1.1--—-Sec.3.2 of Thomas’ Calculus 12™ Ed.)
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Question 1 2 3 4 5 6 7 8 TRUE |QUIZ I
FALSE | GRADE
Max. 6 6 16 |6 16 |6 12 8 24 100
or.
x> if x<2
1. (6 Points) Suppose f(x)=4 3 if x=2
3x-3 if x>2
Is this function continuous at x = 2? Justify your response.
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2. (3+3=6 Points) You are given the function: f(x)=5x+1+ —7-5
x —

a) - Is there a vertical asymptote to the graph of this function? If yes, give its

equation.




b) Is there an oblique asymptote to the graph? If yes, give its equation
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3. (5+3+3+5=16 Points) Given the function: y = f(x) =—1— x#0.

a) Apply the formula: f'(x)= Li_r)r(l)[f(x + h}z - f(x)]

to show that the derivative of the function at every point of its domain is
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b) Now find the equation of the tangent to the graph of the given function atx = 2
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¢) For what value(s) of x is the slope of the graph equal to — ?
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d) Assume now we have another function : g(x) =v4-x
1) What are the values of

(8)6), (g°f)(—%), and (gof)(%)?
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What is the domain of the function &°J/ 7
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4. (6 Points) Assume that, for all values of x near 0, the unknown function g(x)
satisfies the condition:

2+tan(2 )<g( y 4_smx
2x x

Apply the sandwich theorem to calculate: lim[g(x)]
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5. (16 Points) Evaluate the following limits: <
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6. (6 Points) A function f(x) isassumed to be continuous over the closed
interval [-4,4].The following table gives a selection of values of f

X f(x)
-4 5

2 6

0 -8

2 3

4 -10

Explain how you can make use of the intermediate value theorem, in order to
locate roots lying between -4 and 4, of the equation: f(x) =0.
How many such roots are guaranteed by the mentioned theorem? Give adequate

justification. |
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7. (12 Points) Fill in the empty boxes to match the four graphs of the functions on
the left to the graphs of their derivatives on the right.
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8. (8 Points)
a) i) Using the formula sin(A4 + B) = sin 4 cos B+ cos Asin B, show that

sin(6 + %) = cos@, forall .
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ii) What does this tell you about how the graphs of y =sin8 and y = cos 8
are related?
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b) Your friend mistakenly believes that sin(4 + B) =sin A4 +sin B forall A and B.
i) Find a value of 4 and a value of B for which your friend’s formula does
work. ,
Tale Ad-C -
(01 0) = ol = B \
. o ; ho (e lo weedler |
Gilelx Gf0) - g+0 - O So v
ii)

Show how you would convince your friend that his/her formula is wrong.
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Answer the following by circling T (for true) or F (for false). You win 3 points for
each correct match.
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@ F ] The range of the function y = f(x)=-3sin(2x) ;0<x < % ;is [-3,0].
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When the graph of the functiony =1+ —12— is stretched horizontally by a factor of 5, we get the
x

graph ofy=1+—2—f—.
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