MST 10010: Calculus I

Midterm review

V= if <0
1) Let f(z) =4 3—=x it 0<z<3
(x — 3)2 it x> 3.

a) Evaluate each limit, if it exists.

(i) lim f(z)

z—0t

(i) lim f(x)

z—0~
(i) Tim /(@)
(iv) lim f(z)
z—3
b) Where is f discontinuous and why?

2) Evaluate the following limits, if they exist.

. VT +2-V2x
a) lim —
r—2 ¢ — 2z

b) I xt — 3¢
im
z—oo x4 + 10023 + 22 + 2+ 7

3) State the definition for a function f to be continuous at a.

4) If 3z < f(z) < 23+ 2 for all z in the interval [0,2], then find lim f(x).

z—1
5) Show that there is a root of the equation 2% + 2 4+ 2 = 0 in the interval (—2, —1).

4 —x
x+3

6) Find all asymptotes of the curve f(x) =

7) Find the equation of the tangent line to the curve f(x) = 22 + 2z + 1 at the point
where x = 1.

8) Use the definition of the derivative to find f'(z) if f(z) = v/3 — bz.



9) True or False:
a) If il_r% f(z) = oo and ;:13(1) g(x) = oo, then al:lg%) [f(x) — g(x)} = 0.

b) If f is continuous at a, then f is differentiable at a.

c) If f(1) >0 and f(3) <0, then there exists a number ¢ between 1 and 3
such that f(c) = 0.

d) If p(z) is a polynomial, then lim p(x) = p(a).

Tr—ra

10) Given H(z) = (z* — 2 + 1)(2 2+ 2073) + ——— d H'(z).

sinx 4 coszx’



