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1. Find the limit if it exists. Note that L’'Hopital’s Rule is forbidden.

(@)(5 pts) lim——-SM4Yy5 pts) limi/;sin(—)
-0 8in 2x - cos 3x x>0 X
x J—
. x—4 . . —1
(c)(5 pts) IE}? (d)(5 ptS)lerg s1n(2tan (x))
: 3
. _— dy
2. Find the derivatives —.
dx

(@)(5 pts) y=(3x"—2x+1)e”  (b)(5pts) y=sin(cos(2x+3))

(x2+1)(x—1)
\/_ \/x+1 \/x+2)

3.(10 pts) Find an equation of tangent line to the graph of In(xy)=sin(x-y)

(c)(5pts) y= (Hint: Use logarithmic differentiation.)

at the point (1,1).
4. Given a function f(x)=x’-3x+2, x>1.
(a)(3 pts) Show that f is a one-to-one function on the interval (1,0).

(b)(2 pts) Let /™' denote the inverse function of /', find f~'(4).

!

(c)(5 pts) Find the derivative (') (4).
5.(10 pts) Show that the function g(¢)= Jt +4/t+2 -4 has exactly one zero in

the interval (0,).
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6. For the function f(x) , answer the following questions.

x'—2x-3
(a) (5 pts) Find the vertical asymptotes(4;- & #ri74t) for f.

(b) (5 pts) Find the oblique asymptotes(4!#ri7 %) for f .

(c) (5 pts) Determine the open intervals on which 1 is increasing(:£3% ) or
decreasing(:£ ).

(d) (5 pts) Find the relative extrema(4p & ) for f.

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

upward(* = ) or concave downward(™" = T ).

7.(10 pts) Let f(x)=xcosx, find f!""(x).

8. (Bonus, 5 pts) Use the -5 definition to show that lin‘21(7—3x):1.



