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As z— 00, Inz > o0

The limit has type g—, so we can use ’'Hopital’s Rule.
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EXERCISE F ol

i oa flz) =325+ 522 — 43z + 35 on [—5, 2%]
f(=5) = f(23) =0
f'(x) =92° + 10z — 43 forall z€R
f(z) is continuous and differentiable for all
z € {5, 2%] and f(—5)= f(Z%) =0
= Rolle’s Theorem applies
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9
both of which lie in ]—5, 23
b f(z)=|z|—5 on [-5, 5]

flleg=0 & c=

ﬁ\ y f(z) is not differentiable
at z=0.
If >0, f;(z) =1
> If <0, fl(e)=-1
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Thus f(z) is not differentiable for all z € {5, 5]
Rolle’s Theorem does not apply.

e f(z):Q—x+1 on [~—%,7].

f(x) is continuous forall z € R, z # -1
is continuous on [—% 7]
1
L Y-
f'@) (z+1)2
is differentiable on [~%, 7]

f(-3) =0 and f(7) =15 #0
Rolle’s Theorem does not apply.

—22¢ — b,
d f(z)= {z2_4

exists forall z € R, = # —1

< -1
N on [—2%, 2]
z>2 -1
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Answers.
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flxy=a2—4, -1<2<2

'

, _ -2, < -1
fil=) = {2:1!, z = -1
B AC A
r-=-2

f(e—l—é-) = f(2) =0 and f(z) is continuous and
differentiable on [—21, 2].
Rolle’s Theorem applies and f/(c) =0 < ¢=0
which lies in ]—2—;—, 2[.

fz) = (& - 1)(z ~ 2)(z — 4)(z ~ 5)

has zeros: 1, 2, 4, and 5

As f(z) is a real polynomial, continuous and
differentiable for all = € R, by Rolle’s Theorem, there
exist zeros of f'(x) in the intervals ]1, 2 and ]2, 4]
and 4, 5{.

So at least 3 real zeros exist for f'(z).

f{z) has sign diagram and graph:

4\“m‘l/,
T 2 N~ =z

‘We see that there are 3 turning points
there are exactly 3 real distinct zeros of f'(z).
i f(o) = (e~ (=" - 9@ —2)
=(z+3)(z - D*(@—2)(=—3)

which has zeros: —3, 1, 2, and 3.
As f(z) is a polynomial, continuous and differentiable
for all = € R, by Rolle’s Theorem, there exist zeros of
f'(z) inthe intervals ]—3, 1] and ]1, 2[ and 12, 3[.
So at least 3 zeros exist for f'(x).

fi f(z) has sign diagram and graph:
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As y = f(z) has 4 turning points, f’(x) has 4 distinct
real zeros, 3 guaranteed by Rolle’s Theorem and x = 1.
f(z) = (2 —1)?(=*+9)(z-2)

has two real zeros: 1 and 2.

As f(z) is a polynomial, continuous and differentiable
for all = € R, by Rolle’s Theorem, there exists a zero
of f(z) in 11, 2[.

So at least one zero exists for f'(x).
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it f(x) has sign diagram and graph:

J'(z) has exactly 2 real distinct zeros, the one
guaranteed by Rolle’s Theorem and the one at

z = 1.
a f(z) = 2% is continuous on [—2, 2] and differentiable on
-2, 2[.
Thus, by the MVT, there exists ¢ in [—2, 2] such that
f2)—f(=2) = f'(c)(2— -2)
= 8-~ (-8)=f(c) x4
= flc)=4
As fl(z) =322, flc)=4 & 32 =4
_ 4.2
< c= :t73=
] Ay fl&) =+ -2 is
continuous on [3, 6]
and differentiable on
6.2) 13, 6].
(3, 1)./'-
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by the MVT, there exists ¢ on [3, 6] such that
f(6)— £(3) = f'(e)(6 - 3)
2—1=f(c) x 3
s =3
1

Now f'(z) = —;—_——2
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¢ f(x) w-}-m as f'(x) =
f(z) is continuous and differentiable for all z € R,
z#0
f(z) is continuous on [1, 3] and differentiable on |1, 3[
{as O ¢ these intervals}
by the MVT, there exists ¢ € [1, 3] such that
F3) = FQ) = F(B—1)
= 33 -2=2f(c)

= fl(c)=3%
1 2 1 1
and l—c—Zzg <> ::—2‘:'5
& c=+v3
=4 c:\/-‘;, as ¢>0
1
a f(z)=vx .. f'(w)zm

f(z) is continuous for all = > 0 and f/(z) exists for all
z>0

Thus, on {49, 51] f(x) is continuous and differentiable.
Hence, by the MVT, there exists ¢ € [49, 51] such that

V1 — V49 = f'(c)(51 — 49)
= VBl-T7T=2x 21
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Ay 4y
. y = sin(z)
4 y = sin(z) .
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where n=1,2,3, .., n
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