AP Calculus 1.3b &1.4 Notes 1.3b Intermediate Value Theorem(IVT) &1.4 Squeeze Theorem
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| iate Value Theorem {for contin nctions) - IVT \ j
) Justification with the IVT.
£ (4) -+ 1. The function f(x) is continuous on an
) . interval [4 4 ].
et 2. f(a) < F() or f(4) > f(a).
» 3. f(c) is between f(a) and f(4).

Conclusion: “According to the IVT, there is a valuec such that f(c) =

and a< c<h” )
Below is a table of values for a continuous function f.
X 0 3 4 8 9
fix) 1 -5 3 7 -1

I. On the interval (0 < x < 9 what is the minimum number of zeros? j -0 )

[3]

2. Onthe interval 4 € x < 9, what is the fewest possible times f(x) = 1?
[ ne %,M/

3. Ontheinterval 0 < x < 4, must there be a value of x for which f(x) = 2?7 Explain.

_p[()):l BJ-IVTJ . .p(x) 5 an-ffhwl«u S COJL,\]J }M /s o pa/vu C f'—log %w
W)=3 | =0 she S0)=1<2 < 324(4)

4. Onthe interval 4 < x < 8, could there be a value of x for which f(x) = —2? Explain.

%IVT) Hhse is no ju‘/wm 74“"" Ap(’():‘o?. (S/nu ‘F(Q) ol 'P(X) a0 a(ol«? j:’Q)

5. Will the function f(x) = x? — x + 1 ever equal 8 on the interval [-1,5]? Explain.
6 continusas [ 5] 85,_ IVT) There /s a vale ¢ suk that £CD=9 on ‘ndenit
-()= =
fC0=3 , £(5)=al [-1,5] siace FCD=3< <] =f(s)
| Use the Intermediate Value Theorem to answer each problem. |
16. If f(x) = 3 — x%, will f(x) = O on the 17. Ifg(x) =.}, will g(x) = —1 on the interval ,
interval [—2,1]? Exph‘nn. [2,5]? Explain. j(x) s contausds on [ Q_, 5]
£1) i corbmsa o~ £1.1] @t .
f(-2) = -1 @a‘t IVT Hhew /s a value, ¢ y , :;:. e Jd&ﬂﬁ‘ﬂo Iy sice both endpts
f)= a | “aeR that HYyzo on [-L1] 9(5)=x S y-valut Grewcter Han 9(x) =]
e H2)2o<p< Q= P(1)
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1.4 - Squeeze Theorem
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W a.k.a. “Sandwich Theorem” or “Pinching Theorem”
If 3(x) <¥(x) < h (@)
and if lim g(x) =| and E:m h(x) [

then lim f(x) =

\ ¥ j
. 2 S
I Find lim x cos(x,) p(M_xl ; P Y (&us Z) gﬁ’w«xz
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2. Let g and h be the functions defined by
g(x) = —x*+2x~3and h(x) = 2x + 1.
If f is a function that satisfies g(x) <
F(x) < h(x) for all x, what is Izm f (x)?

/' j(x) < f’hﬁ(&) dm&k(x)
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3. Let g and h be the functions defined by

g(x) = cos (%x) + 2 and h(x) = x* + 3.

If f is a function that satisfies g(x) <
f(x) € h(x) for =1 < x < 5, whatis

Eimf(x)?
/FM.,()S/“’ +4 [»le_C/\é’P'MX+)>
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4. Let g and h be the functions defined by g(x)'=

x* — 3x and h(x) = 2 — 2x.
If f is a function that satisfies g(x) < f(x) <
h(x) for all x, what is lim f(x)?
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5. Letgand h be the functions defined by g(x) =
2
cos(m(x +2)) —3and h(x) =5 +x 2.

If £ is a function that satisfies g(x) < f(x) <
h(x) for —2 < x < 0, what s lim f(x)?
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