Math 141 Exam 1 Fall 03 Name
No work-No Credit SS#

1) Given x° —x—lzﬁ, use the Intermediate Value Theorem to show there
+

is a solution for 1< x < 2.

Let f(x)=x*— X_l_il' Then f(1) = -1.5 and f(2) = 0.6, so there must be a “c” in
X+
the interval (1,2) such that f(c) = 0.

2) Complete this definition:

a) f(x) is continuous at a number x = a if limf(x)=f(a).

2, x<-1
b) Let f(x)=%ax+b, _1<X<3} . Find all values of c such that f is continuous on R.
-2, X=3

Note that for all x except —1 & 3 f(x) is continuous, so investigate there.

Weneed lim f(x)=1im(2)=2 = -a+b= lim(ax+Db).
X—-1" X—>-1" x—-1"

And this gives (i) 2 = -a + b, also we need
lim f(x)=lim (ax+b)=3a+b = -2 = lim(-2) giving (ii) 3a+ b =-2.
x—3~ x—3"

X—3~

-a+
So now we need to solve (i) and (ii) 3a in the first equation, solve for b, b =a + 2 then

+b=-2
Substitute this into the second equation, 3a + (a + 2) = -2 giving a = -1 and back substituting
givesb = 1.



lim x*-16
X—>2 X-2

3) Evaluate, if possible:

lim x*-16 lim (x> +4)(x=2)(x+2)
X—>2 x-2 X2 X—2

=lim(x* +4)(x+2) =32

4a) State the formal ¢,56 definition of the limit, lim f(x) = L.

lim f (x) = L means that for every ¢ > 0 there is a § > 0 such that if

X—a

0<|x—a|<5 then |f(x)-L|<e.

b) Use part (a) to determine: X'"[L(XT_l) =-2.

Proof: Let ¢ > 0. Choose & = 2¢. Then whenever 0< ‘x—’ 3‘<5 we will have
)
2

5) Given f(x):é,find f '(x) using f '(x) = Ihlirg

<¢.

f(x+h)—f(x)

2 2
xah X _pm2X=2x=2h .~ -2 -2

. f(x+h)=f(x) .
lim = lim =lim =lim =
h—0 h h—0 h h—0 hx(x+h) h—0 X(X+h) X




3x?

2x*+1

at x=2. That is, find L(x), such that L(x)~ f(x) as long as x is near 2 .

6) Given f(x)=yx’+1 & f'(x)=

f (2)=+/8+1=3, so the point on f is (2,3) and the slope of the line tangent is
f*(2) = 2. So the equation of the line tangentisy - 3=2(x-2) = y=2x-1.

So L(x) =2x —1. Then if x is very near 2, then v/x* +1 ~ 2x 1.

3 2
7) Evaluate, if possible: lim 4000% =
X—>0 +
1 1 500
3 2| 41 - T 5
lim 4000 %2201 X* | _ 4000 jim XX Ay
X—>0 X" +1 1 X0 1+ 1
x* g
8) For k(x)_w determine:
+8x-20

a) Vertical asymptotes (if any):

k(x)—3X +4x+5_ 3x +4x+5 so x=-10 & x =2 are vertical asymptotes.

x> +8x—20 (x+10)(x-2)

b) Horizontal asymptotes (if any):

L 3+4+ >
3x* +4X+5| y2 X X2 : .
— | 2 |=lim = 3. Soy =3 s a horizontal asymptote.
e x*+8x—-20| 1 | xoe, 8 20 Y ymp
2 2

, find the linear approximation, L(x),
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