Math 105, Fall 2013
Worksheet 4, ANSWER KEY, Tuesday, October 1, 2013

e Please show all of your work and justify all of your answers.

1. Evaluate each of the following limits. Please justify your answers. Be clear if the limit equals
a value, +00 or —oo, or Does Not Exist.
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WARNING: The |z — 4| does not just cancel with the z — 4. You must examine the two cases for
the absolute value, because we are approaching 7.

0

) x2—2x—8(5) (r—4)(x+2) ) z+2 psp 6

(c) :llgzll 22 —b5x+4 ilgi (x —4)(x — )79?—%}1 r—1 3
11 @) 6—(1—x)

(d) lim =2z 6 _ 4y &: lim Stz 1

a—-5 2243z —10 e—-5 2243z —10 2--5 (1—2)6 22+ 3z —10
= lim R ! = lim ! psP ! Y
T a5 (1—x2)6 (z+5)(x—2) as-5 (1—x)6(x—2)  (6)6(=7) | 252

; x2—12x—|—27(%)_1. E=3a=9) | 2=9(F)
() 258 22— 62+ 9 ! ($—3)(l‘—3)7x1£>% r—3 ’ /e 7 ‘

. -9 —6

L
LHL: lm 290 = 0_ 4

z—3- T—3 07_



2 _ (5) _ _ _ _
() i SRR @Z9@=8) 2 =9mse =6y
T3 z2 -9 a—3 (r—3)(x+3) 223 x+3 6
6
o (8
() lim z +2(5) = [DNE b/c RHL# LHL|
z—
a:+2 6
RHL: i 2
:ci>IAILl+ 4—$ 0— >
2
LHL: tim 22 -0

rz—4- 44—z 0t
warning: watch the signs on the 0 piece in the denominator. We have 4 — x here not x — 4.
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WARNING: The |7 — 2| does not just cancel with the  — 7. You must examine the two cases for
the absolute value. Plus, be careful with the signs. We have 7 — x here and not « — 7.
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2.

(a) Suppose that f(z) =+/z. Compute the difference quotient
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3. Consider the function defined by
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(a) Carefully sketch the graph of f(x).

(b) State the Domain of the function f(x). Domain:’ {z|x #0,-3} ‘
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(g) State all the value(s) at which f is discontinuous. Justify your answer(s) using the definition
of continuity.

f is discontinuous at x = —3,0, 1, 3. State the reasons WHY.

e | f is discontinuous at x = —3 because lim3 f(z) DNE
T——

. ’ f is discontinuous at = = 0 because f(0) is undeﬁned‘

e | f is discontinuous at z = 1 because lim1 f(x) DNE
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o | f is discontinuous at z = 3 because lin})) f(z) # f(3) |despite the fact that liné f(z) exists AND
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f(3) =0 is defined, they are NOT equal.

Recall: a function f is continuous at a number z = a if lign f(x) = f(a).

That is, three things need to hold:

(1) il_I)I(ll f(x) exists.

(2) f(a) is defined.

(3) ligl f(z) = f(a) meaning (1) and (2) above are equal.



