Differential Calculus - Test #1 Solutions September 07, 2015

Continuity
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1. If {f(x) - x—2 »forx 2 and f is continuous at x = 2, then k = | Iflim,_. f(x) = f(c), we say that the function f is continuous at c.
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Discontinuities occur when either
(a0 (B) 3 ©3 (D)1 ()2 1. £(x) is undefined,

2. lim,_, f(x) does not exist, or
3.limyc f(x) # f(c)

If a discontinuity can be removed by inserting a single point, it is called removable. Otherwise, it is
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Formal Definition of a Limit

Let f be a function defined on an open interval containing ¢ (except possibly at ¢) and let L be a real
number. The statement lim,_,. f(x) = L means that for each € > 0, there exists a § > 0 such that if
0<|x—c| <6, then|f(x)—L|<e.

2. Of the following choices of §, which is the largest that could be used successfully with an arbitrary € in an
epsilon-delta proof of lilr2|(1 —3x) =-57
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Continuity
If lim,,. f(x) = f(c), we say that the function f is continuous at c.

Discontinuities occur when either
1. f(x) is undefined,
2.lim,,. f(x) does not exist, or

3. limy f(x) # f(c)

If a discontinuity can be removed by inserting a single point, it is called removable. Otherwise, it is
nonremovable (e.g. verticals asymptotes and jump discontinuities)

x2+2x-24
x24+4x-12

5. The function f(x) = has a removable discontinuity at
a——

(A)2 (B) -2 @4 (D) —4 (®e
(G) none of f’'s discontinuities are removable
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Continuity
Iflim,, f(x) = f(c), we say that the function f is continuous at c.

Discontinuities occur when either
1. f(x) is undefined,
2. lim,._, f(x) does not exist, or

3. limy f(x) # f(€)

If a discontinuity can be removed by inserting a single point, it is called removable. Otherwise, it is
nonremovable (e.g. verticals asymptotes and jump discontinuities)

—2x2+3x, x=-3

6. For the function f(x) =4 —5x —6, —3 <x <2 ,the discontinuity atx = —3is

x*, x> 2
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~-semevablefrertcalasunptote}  (F) non-removable [vertical asymptote)
(- +3(-3)  -5(-3)-6
“R(NH-9 'S-¢
= - L+ — R




Differential Calculus - Test #1 Solutions September 07, 2015

Binomials and the Binomial Theorem
I )
7. For the function f(x) = 2x® — 3x, deter) ]‘L‘AT‘
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Intermediate Value Theorem
If f is continuous on the closed interval [a, b] and k is any number between f(a) and f (b), then there
is at least one number c in [a, b] such that f(c) = k.

8. In which of the following situations does the Intermediate Value Theorem guarantee a ¢ € [a, b] such that

floy=67?

A) f(a) =—1and f(b) = B)f(a) = —1land f(b) =6
(C)7t@) =6and f(b) = 10 (D]f(a)zflandf(b)=1
(E) none of these
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Squeeze Theorem
If g(x) < f(x) < h(x), that s, a function is bounded above and below by two other functions, and

limy_,. g(x) = lim,_,. h(x) = L, that is, the two upper and lower functions have the same limit, then
limy_,. f(x) = L, that s, the limit of the function that is “squeezed” between the two functions with

equal limits must have the same limit. 2
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Continuity

Iflim,,. f(x) = f(c), we say that the function f is continuous at c.

Discontinuities occur when either
1. f(x) is undefined,

2. lim,_, f(x) does not exist, or
3. lim,_. f(x) # f(c)

If a discontinuity can be removed by inserting a single point, it is called removable. Otherwise, it is
nonremovable (e.g. verticals asymptotes and jump discontinuities)

Determine the values of b and ¢ such that the function is continuous on the entire real number line.

x+ 10, —8<x<?2

1= e ki35 X+33 2 5 K+3 =-S5
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3-2b = Bb-bZ C=3¥b-bL
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