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MA 141-004 S19 Recitation 3, Jan 23

1. Determine the limits:

7 sin(6) . x>+ 3z —10
c¢) lim
T—00 9 — 3

a) lim [%(:ﬁ—5)2—1—4m} b) lim

— 22-16 _ __ (z+4)(z—4)
2. Suppose g(z) = ol = (z—i)(a:2+4;c+16)'

(a) Explain why the line y = 0 is a horizontal asymptote of the graph of g.
(b) Is the line = 4 a vertical asymptote of the graph of g?

216 for £ 4

Let h(z) = ¢ ©°—64
(¢) Let h(z) {C for z =4

. What value C' makes h continuous at z = 47

3. Use Squeeze Theorem to evaluate lim, .o z* cos(T).

4. Is the function f(z) = % continuous on its domain? Notice that f(0) = —3 and
f(4) = £. Does the Intermediate Value Theorem guarantee the existence of a root of

f(x) on the interval [0, 4]?

5. Use the Intermediate Value Theorem to prove that there exists a value z € 1, 2]
where the functions f(x) = sin(%f) and g(z) = 2* — z intersect.
——— —— St

Relevant Information to Recall

Theorem 1, Theorems on Limits
Assume that functions f and g have limits Ly and L at the point x, so that

lim f(x)=L; and lim g(x) =L,
X—+Xg X—+Xxg
Then:
L lim (fg)(x)=LzL,

2 lim(fg)(x) = LiL,

; f) L :
3 lim[%])(x)== ovided Ly + 0
im(Hw=2  povidedr,

4. xliﬂrg(kf)(x) =kL,  foreverykinR

5 limb=b  foreverybinR

x—xg

6. limx =x,
" Y,




Definition 5. Horizontal Asymptote
Iflim, o f(x) = L or lim,_._. f(x) = L, then the line y = L is a horizontal asymptote of
the graph of f.

Definition 9. Vertical Asymptote
If f increases or decreases without bound as x approaches x, from either the left or the right,
then the vertical line x = xy is a vertical asymptote of the graph of f.

% A

Definition 10. Continuity
A function f is continuous at the point x; if

L f is defined at x, so f(x,) exists

2. lim f(x) exists
x—xg

5. lim f(x) = f(x0)

4 A

Theorem 7. Squeeze Theorein

Let I be an open interval containing the point x,, and let functions f, g and h satisfy the
inequalities f(x) < g(x) < h(x) for all x € T except possibly at x,. If

lim f(x) =L = lim h(x)
x—Xy X—+Xg

then
lim g(x) =L

\- - J

4 )

Theorem 14. Intermediate Value Theorem

Let f be continuous on the interval [a, b] and let L be a number between f(a) and f(b).
Then there exists at least one number ¢ with a < ¢ < b such that

f©)=1

. J




