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B is true as in every neighborhood of x = a f(a) is greater than any other f(x).
C is true because f(a) exists. D is true because both sides of graph converge
on the same point at x = a. E is true because, again, both sides of graph

converge on the same point at X = a. is false because lim f(x) # f(a).
X—*a

For the tangent lines to be parallel,
flx)=g'(x) f'(x)=6e" g'(x)=18x" = 6™ =18x" = 6™ —18x" =0

Solving on calculator yields

, dA dr dA d
A=mrt oo But, C‘=21rr4—=£’—r=
dt dt dt dt

For a function to have a relative maximum, the 15' derivative must equal 0 and
the 2™ derivative must be negative, meaning the 15! derivative must be
decreasing. On a < x <b, g'(x) is increasing when it is 0, h'(x) is not zero.

That means that [only f(x)| has the required relative maximum.

Critical points occur where the 15t derivative is 0. Graphing the function on
the given interval

yields|3 such points|.
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IT At x = 0, the f(0) is less than all other
f(x), soit is an absolute maximum. III lim f'(x)=lim f'(x) so f is not
r—lh- a—0h

differentiable. |Z] The lim f(x)=lim f(x)= f(0) 50 f(x) s

x—l)

continuous at x = 0.
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82. E 1t Fundamental Theorem of Calculus.

d (F(2x))=F'(2x)(2)=2f'(2x) — _[ £'(2x)dx =%F(2x} +C—

X

p 1 1 1
J(f@x))dx = E[F(EGD - F2(1)] = SF6)-2F2)

$3. B lim ,('r:_ﬂ_) —lim = |-

x4 (x' —a')[_rl + ﬂ3] 20 [xl +a'] 24

4. A Pokao jﬁ= [k dx—Iny=ky+C Usepoint (0.y,) to find C, then
y y
point (10,2y,) to findk. In(y,)=4k(0)+C—C=I(y,)
11'1(2}"‘]) =10k + 1[]( Jﬂ] — 1[](2}.'[3}—1]’1(}-'“) =10k — lll(ﬂ] =10k—= k= % =
Yy

0.069
1 1 1
85. € Area= —(3)(10+30)+ (2)(30+ 40)+ —(1)(40+20) =60+ 70 +30 = [160].

g80. C

87 D f'[_r)=4x'1+4.rﬁ‘~f'(-‘f)=1=4X3+4X—>4-‘f'1+4-’f—1=ﬂ Using calculator
to solve, x =237 f(237)=.115 = y—-115=1(x—-237)—=|y=x—-.122
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4
d: In:
u=Inx du:—r%F(x)=[(u;) ]+C’+

X

(lnl]J'

4
In9
}+C%H=D+C%C=D—}F(9}=[( "4) ]: 5827

FU):{
fi)=0=(x"—4)g(x) with g(x)<0— x={-2.2}
fr)=(x"—4)g'(x)+2x gx) > f"(=2)=0—-4g(x) and f"(2)=0+4g(x)
Since g(x)<0— f"(=2)>0 and f"(2)<0— f'(=2)=0,f"(-2)>0—

|relative minimum at x = —2| and

F1(2)=0,f"(2) < 0 — relative maximum at x=2

A =ibh—>dﬂ*=i(bﬁ+hﬁ]=i(—3&+3h} If
=72 d 2\ dt dt) 2

dA dA T : S
b>h— . “<0 b=h— y =0 1% derivative 1s negative means function
t I

is decreasing. 1%t derivative is positive means the function is increasing. This

means that |the function is decreasing when b > h
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Graph it. - One can see that it has [/|a
horizontal tangent, it has 2 zeroes, and by the intermediate value theorem,

there there must be a ¢, 2 < ¢ <5 such that, ¢ =3, since -5 < f(x)<5
on the interval 2 < ¢ < 5.
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j(-::u:-;.r}a‘.t:.ﬁ — sin[%)—siuk =.1 %sink:sin(%}—.f —smk=9—=k=1.120
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