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3.2 Limits: Formal Definition
page 82: 1,3, 5,7, 13 12*1.0385=12.462 sections to be

3.3 Continuity on track. We are at 13
page 88: 1, 5, 15, 25, 29

3.2
A

For Exercises 1-18 evaluate the given limit.
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3.2:5

For Exercises 1-18 evaluate the given limit.
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Memorize

If f is a continuous function and chln; g(x) exists and is finite, then:

f(glci_% g(x)) = lim f(g(x) (3.5)

The same relation holds for one-sided limits.
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Memorize theorem

Every differentiable function is continuous.

fx)-f(a)

— exists, so

Proof: If a function f is differentiable at x = a then f'(a) = 31C1_1>1‘11

lim ()~ (@) = lim (f()—f(@)-—— = lim [0 fla)

-lim (x—-a) = f(@)-0 =0
x—a x—a x—a

which means that lim f(x) = f(a),i.e. f is continuousatx=a. v
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Every differentiable function is continuous.

Proof: If a function f is differentiable at x = a then f'(a) = lim % exists, so
x—a

lim (f()~f(@) = lim (F)~f(@)-—— = lim W lim (x—a) = f'(@)-0 = 0

which means that alcln; f(x) = f(a),i.e. fis continuousatx=a. Vv

Memorize

Extreme Value Theorem: If f is a continuous function on a closed interval [a, b]
then f attains both a maximum value and a minimum value on that interval.
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memorize

Intermediate Value Theorem: If f is a continuous function on a closed interval
[a,b] then f attains every value between f(a) and f(b).

Special case: Let f(x) be continuous on [a, b] and let f(a) and f(b)

have opposite signs.
Then there exists a zero in the open interval (a, b)
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For Exercises 1-18, indicate whether the given function f(x) is continuous or discontinuous at the given

value x = a by comparing f(a) with lim,_., f(x).

2, fx)=lx—-1[;atx=0 _
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For Exercises 1-18, indicate whether the given function f(x) is continuous or discontinuous at the given
value x = a by comparing f(a) with lim,_, f(x).
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Your Name MTH 263 quiz 3 calculator needed.
Closed book, closed notes

1. Use calculus to find the equation of the tangent line to f(x) = 2x3 — 3
atx = 1.
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Y = atbx -6

2. Verify your answer to #1 on your calculator.
Explain your procedure and sketch a labeled graph.
| graphed f(x) and y = 6x-7. Then, | found the intersection point to be (1,-1).
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6.66 | ¥
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-6.66
| graphed f(x). Then, | had Tl draw the tangent line at x = 1. It
gave the equation of the tangent line: y = 6x-7.
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-6.66

3. Evaluate the given limit.

. In(1-x) — sin
lim
x—0 1 — cosZx

= (3]

Sketch a labeled graph from your calculator, using
Trace to plot a couple of nearby points to estimate
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4. Write the formal definition of lim f(x) = L.
xX—a
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