Math 1A Fall 2001: Section 2.3 Solutions
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2 @) lim [f(a) + g(=)] = lim f(z) + lim g(a) = 2+ 0= 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.
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(¢) lim [f(2)g(z)] = lim f(z) - lim g(z) =0-13=0

(d) Since lim_ g(z) = 0 and g is in the denominator, the given limit does not exist.
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8. (a) The left-hand side of the equation is not uennea 1or z = 2, but the right-hand side is.

(b) Since the equation holds for all z # 2, it follows that both sides of the equation approach the same limit as
T — 2, just as in Example 3. Remember that in finding lim f(z), we never consider z = a.
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84, Solution I: First, we find the coordinates of P and @ as functions of r. Then we can find the equation of the line
determined by these two points, and thus find the z-intercept (the point R), and take the limit as r — 0.
The coordinates of P are (0, 7). The point Q is the point of intersection of the two circles z2 + y? =r%and
(z ~1)® + 4 = 1. Eliminating y from these equations, we getr’ —2?=1-(z—-1)? & r2=1+2z-1
& = %rz. Substituting back into the equation of the shrinking circle to find the y-coordinate, we get

(3r)?+y2=r2 & =2 (1-23r%) & y=ry/1~1r2 (the positive y-value). So the coordinates
of ) are (%r"’, rq/1~ %r2 ) The equation of the line joining P and Q is thus

‘r'\/ 1-3r2—¢
y—r= W— (z — 0). We set y = 0 in order to find the z-intercept, and get
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Now we take the limitas 7 — 0*: lim = = lim 2 (/71— i+ 1) = lm 2(vVi+1) =4

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



