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1. Find the limit if it exists. Notice that L’Hopital’s Rule is forbidden.
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2. (a) (5 pts) Given y = + < i 3x> (3 —z) + V27 +1n2. Find the derivative d_y
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(b) (5 pts) Given y = 7V + V7 + Y ) Pind the derivative <2 .
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( 7) Find the value of 4 at x = 0.
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(d) (5 pts) Given f(z) = 2? + 4z — 5, x < —2 . Find the value of (f~1)'(0).

(e) (5 pts) Given f(x) = (2 _(xl)fz )_(:3)—(1;5 )—( j)_(a; )— 4)

3. (7 pts) Find an equation of the tangent line to the graph of
11

(c) (5 pts) Given y =

. Find the value of f'(2).
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4. Let f(x) = { 9 Trta x> -1 be a continuous function on R.

(a) (5 pts) Find the value of a.

(b) (8 pts) Use the definition of the derivative to determine whether (£ %) f is differ-
entiable at x = —1.
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(a) (2 pts) Find the domain of the function f.

5. Consider a function f(z) =

(b) (4 pts) Does the graph of f have vertical asymptote(s)? Given your reason!

(c¢) (4 pts) Does the graph of f have horizontal asymptote(s)? Given your reason!

6. (10 pts) Find the absolute maximum and minimum of f(z) = 10x(2 — Inz) on [1, €?].

7. Suppose [ is a function of x that satisfies the following two conditions

fla+0b) = f(a) + f(b) + a*b+ ab®> Va,b € R and lir%@ = 2025
xT— X
(a) (2 pts) Find the value of f(0).
(b) (3 pts) Find the value of f/(0).
(c) (5 pts) Find f'(z).
8. (a) (5 pts) Show that |sinz| < |z| for all z € R.
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(b) (5 pts) Use the fact of (a) to find the limit hH(l) o (x:m m)
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Theorem (Mean Value Theorem 3444 % 3).
If f is continuous on [a,b] and f is differentiable on (a,b), then

f(b) = f(a)

3 ¢ € (a,b) such that f'(c) = 3
—a




