
Math 1A Fall 2001: Section 2.3 Solutions
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2. (a) lim [f(z) + g(z)1 = lim f(z) + lim g(z) = 2 + 0 = 2

z-2 z-2 z-2

(b) lim g(z) does not exist since its left- and right.hand limits are not equal, so the given limit does not exist.
z-l

(c) lim [f(z)g(z)] = lim f(z) .lim g(x) = 0. 1.3 = O
z-o z-o z-o

(d) Since lim g(x) = O and 9 is in the denominator, the given limit does not exist.
z--l

(e) lim x3 f(x) = [lim x3] [lim f(x) ] = 23.2 = 16
z-2 z-2 z-2

(f) lim v3"+7(Oj = 3 + lim f(z) = V3"+I = 2 -
~ .-1 z-l I

.2X2 + 1 .,1i~(2x2 + 1) :1
4. ~ x2 + 6z- 4 = lim (x2 + 6x -~ (Limit Law S) c

z-2

2limx2+1im1z-2 z-2= lim x2 + 6 lim x ~ lim 4 (2, 1, & 3)

z-2 z-2 z-2 "~
~!

2(2)2 + 1 9 3 ;'c"!'C
~= {2)2 +6(2) -4 = 12 = 4 (9,7, & 8)~ :;.:;"

8. (a) The left-hand side ofthe equation is not defined for x = 2, but the right-h~de is. -

(b) Since th.e equat.ion holds for all x # 2, it follows that both sides of the equation approach the sarne limit as

~!!!-~asm~ple3. Rememberthatinfinding lim f(x), weneverconsiderx = a~~ .
3~"jC].w,. 2 c--"

12. lim ::-::.! = lim (x -l)(z +z+ 1) -lim Z2 +x+ 1- 12 +1 + 1 -".
z-l Z2 -1 z-l (z- l)(z + 1) -z-l x + 1 -1 + 1 --~Y --

~~ - 1im (z + 2)(z -2)(x2 + 4) = lim (z + 2)(x2 + 4 ) = lim (x + 2) lim (Z2 + 4)- 2 2 z-2 z-2z-2 z -z-

=(2+2) 22+4 =32 --
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:::-=2= lim (x + I) = 2
z-.l+
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34. (a) (i) z~~+ j;""=""1i = z-+~ x- 1

2 1 X2 -1 x -

= lim -(x + 1) = -2
z-l-

(ii) z~~- j;-=-i"j = tim

z-+l- -(x -1)

x1

(b) No, lim F(x) does not exist since tim F(x) ;of lim F(x).
.,-1 -.,-1+ -.,-1- ""

44. Solution I: First, we find the coordinates of p and Q as functions of r. Then we can find the equation of the line

detennined by these two points, and thus find the x-intercept (the point R), and take the limit as r -+ 0.

The coordinates of p are (0, r). The point Q is the point of intersection of the two circles X2 + y2 = r2 and

(x- 1)2 + y2 = 1. Eliminating y from these equations, we get r2 -X2 = 1- (x -1)2 {:} r2 = 1 + 2x -1

{:} x = ~r2. Substituting back into the equation of the shrinking circle to find the y-coordinate, we get

( ~r2) 2 + y2 = r2 {:? y2 = r2 (1 -ir2) {:} y = r~ (the positive y-value). So the coordinates

of Q are ( ~r2, r~ ) .The equation of the line joining p and Q is thus

r/l- lr2 -r
y -r = 1 24 (x- 0). We set y = 0 in order to find the x-intercept, and get

-r -02

( ! )1 2 -lr2 V 1 -lr2 + 1x = -r 2r = 2 1 4 -= 2
( q;:;- + 1)(.r;-::-;;;;l 2 1) 1 --r2 -1 V .L -4.'.-

r --r -44

Now we take the limit as r -+ 0+ : lim x = lim 2 ( q;:;- + 1) = lim 2 ( .;r + 1) = 4.r-O+ r-O+ V .L -4r- r-O+

So the limiting position of R is the point (4,0).


