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Name: ID:
Part 1: /3
Part 2: /4
Part 3: /8
Part 4: /5
Total grade: /20



Part 1: [3 pts]
Consider the functions u and v de�ned by:

u(x) = cos �x3 + 3x� 4� v(x) = x3 + 3x� 4x2 + 1 :
1- [1pt] Explain why u is di�erentiable on R and compute u0.

2- [1pt] Explain why u0 is di�erentiable on R and compute u00.

3- [1pt] Explain why v is di�erentiable on R and compute v0.
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Part 2: [4 pts]
Consider the polynomial function P de�ned by:

P (x) = 2x2 � x� 29 :
4- [1pt] Compute the discriminant � of P coming from the quadratic formulaand express it as the square of a fraction.

5- [2pts] Using the result of question 4 and the quadratic formulas, show thatthe roots of P are (� 1
6 ) and 2

3 (You will not get the points of that question ifyou do not use the quadratic formulas).

6- [1pt] Study the sign of P . Use a sign table to express your result.
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Part 3: [8 pts]
Let f be the function de�ned by:

f(x) = (
3x2+x+ 1

12

2x2�x� 2
9

if x 6= � 1
60 if x = � 1
6 :

7- [1pt] Compute the domain of f .

8- [2pt] Show that f has a �nite limit at +1 and compute that limit. Usethat result to show that the graph of f has a horizontal asymptote and give anequation for that asymptote.
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9- [1pt] Show that f has a �nite limit at (� 1
6 ) and compute that limit.

10- [1pt] Is f continuous at (� 1
6 )? Explain your answer.
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11- [3pts] Compute lim
x!

2
3

� f(x) and lim
x!

2
3

+ f(x). Use those results to showthat the graph of f has a vertical asymptote and give an equation for thatasymptote.
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Part 4: [5 pts]
Consider the polynomial function Q de�ned by:

Q(x) = 23x3 � 12x2 � 29x+ 49 :
12- [1pt] Explain why Q is di�erentiable on R and compute its derivative. Howdoes Q0 relate to P from part 2?

13- [1pt] Using the result of question 6, �nd the intervals of increase and decreaseof Q. Express your result in a table.

14- [2pts] Does Q have local extrema? If so, indicate at which points andwhether they are minima or maxima.
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15- [1pt] Show that Q has a root in R. You are not asked to compute that root,you only need to show that there is one. If you are using a theorem to provethat result, state precisely which one and mention explicitly how you apply it.


