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1. Given the function f(z) = 2?4+ 42* +5, > 0. (15 pts)

(a) Show that f is one to one.
(b) Find the inverse function f~1.
(c) Find the derivative (f~1)'(10).

2. Find the limit if it exists. Notice that L'Hopital’s Rule is forbidden. (20 pts)

(a) lim vetiT—s3 (b) lim tan(5z) (¢) lim (z+ Va2+3)

z—0 Sln(gl‘) r——00

/816 + 223 + 1

im
e=oo \/4rt + 3z + 1

3. (a) Write the definition of the derivative f’(xq) of a function f at a point xg. (2 pts)
(b) Show that f(x) = |z| is continuous but not differentiable at zq = 0. (8 pts)

d
4. Finding the derivative d—y (15 pts)
x

r—1 1
(a) y = (sinz)®s* (b) y =1In (Zx T 1) (c)y= arctang R

5. Given 23 + ye” + y* = 2. Find the tangent line at point P = (0,1). (6 pts)
6. Use differential to approximate v/626. (6 pts)
7. Prove that the equation 2z — 2 — cosz = 0 has exactly one real solution. (6 pts)

8. Given a function f(z) = 2* — 222 on the interval [—2, 3].

(a) Find open intervals where f is increasing or decreasing. (6 pts)
(b) Find the relative extrema of f. (10 pts)

(c¢) Determine open intervals where f is concave upward or downward. (6 pts)

9. (4 18)
(a) State the definition of limit lim f(x) =1[. (2 pts)

T—xTQ

(b) Prove that lin%(?)x + 1) = 7 by the definition of limit. (3 pts)
r—r
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