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1. (10 pts) Find the absolute extrema (% ¥+1& &) of f(z) = 5e” — ** on
the closed interval [—1,2].

2. (20 pts) Find the limit.
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3. For f(z) = %, answer the following questions.

(a) (5 pts) Determine the open intervals on which f is increasing (&
3 ) or decreasing (¥Ri).

(b) (5 pts) Find all relative extrema (4p 4% i2) for f.

(c) (5 pts) Determine the open intervals on which the graph of f is

concave upward (%" # ) or concave downward (" @ T ).

(d) (5 pts) Find all points of inflection (¥ & ) of the graph of f.
(e) (5 pts) Find all horizontal asymptotes (-k L j#ri742) for f.

(f) (5 pts) Find all vertical asymptotes (&2 #riT4) for f.

4. (5 pts) Find the constant a such that the function

{ sin 2x z <0,

f(x) = T
%a —T7x, x>0
is everywhere continuous (el §).

5. (10 pts) Use Intermediate Value Theorem and Rolle’s Theorem
to prove that the equation 22°+7x—1 = 0 has ezactly one real solution.

6. (5 pts) Find an equation of the tangent line (*» ) to the graph of
2+ Yy + y2 =4
at the point (2,0).
7. Consider a real-valued function (§ & 3 #c) defined by

g(x):{ xsin(%), x #0,
0, z==0.
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(a) (5 pts) Is g differentiable (¥ &4 ) at « = 07 If yes, find ¢'(0).
(b) (5 pts) Find the derivative of g for all x # 0.

8. (10 pts) Find the differential dy of the given function.
(a) y =Inv4 — 22 (b) y = arctan(xz — 2)
9. (%4 %%, 5 pts) Use the € -0 definition to show that

lim (4z +5) = —3.
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