


x-I
-- = X2/3 + XI/3 + 1 ==? 3 when x ==? 1
~-1

For (b), we have
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-Ix - 2/ S; )x - 21 sin C = 2) S; Ix - 21

the Sandwich theorem will then imply

Ix - 2/ sin (_71"_) ==? 0 when x==?2x-2

For (c), we have
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Problem 2. We have

2x+~
x+2

2x + Ixl!I + I/x2

x(I + 2/x)

2+ /1 + l/x2

so when x > 0, we have f(x) = / which implies1 +2 x

lim f(x) = 3 that is y = 3 is B.A.X->OO

. 2-/1+I/x2

and if x < 0, we have f(x) = / which implies1 + 2 x

lim f(x) = 1 that is y = 1 is B.A.
X->OO

Since denominator is zero at x = -2, and since

lim-f(x) = -+~J L ~6(f.) -;.~ :;J x:= -2 ~ v. ,q.
x->-2._ )(~

Problem 3. The graphs of f and 9 intersect iff there exists x such that
f(x) = g(x) iff there exists x such that f(x) - g(x) = O. Set

h(x) = f(x) - g(x) = x3 + 9x2 + x - 10

Since h(O) = -10 and h(l) = 1, and f is continuous on [0,1], the Intermedi
ate Value Theorem implies the existence of x E]O,1[ such that h(x) =c= Q.

Problem 4. The definition is

1'(1) = lim f(x) - f(l)
x->l x-I

For f(x) = /;;;2 - 2x + 1, we get

f(x) - f(l) _ vx2 - 2x + 1 _ !(x - 1)2 _ Ix - 11
x-I - x-I - x-I - x-I

and since lim Ix - 11 does not exist (because it is easy to check that the
x->l x-I

right-limit is 1 and the left-limit is -1), so 1'(1) does not exist.

Problem 5. The slope of the line 7y + x = 1 is -1/7. Any normalln;c to
this line will have slope 7. Since any tangent line to f (x)

has slope f'(x) =3x2 + 2x + 6,' we must have

, _ '7 --"" .• '" 7..~.:1 _1'::=-9
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