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EXERCISES 1.4 .

For each of the following functions g(z), determine whether or not S iy (@
lim g(z) exists. If so, give the limit. |
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27. Compute the limits that exist, given that

1 ) 1
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x —{) T —l) 2

(a) lLim(f(x)+g(z)) 0 (b) lim(f(z) —2¢g(x)) —3/2
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28. Use the limit definition of the derivative to show that if
f(z) = mz + b, then f'(z) =m.

Use limits to compute the following derivatives.
29. f/(3), where f(z) =2 +10

30. f'(2), where f(z) = z* 12
31. f/(0), where f(z) =z* +3z+ 19
32. f'(0), where f(z) = z* + 2z + 2 2

In Exercises 33-36, apply the three-step method fo compute () for
the given function. Follow the steps that we used in Example 6. Make
sure to simplify the difference quotient as much as possible before
taking limits.
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45-48, use the rationalization frick of Exampie 2 |
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Solutions to Check Your Understanding 1.4 =)
1. The function under consideration is a rational function. Now, :%15% (z + 2) = 8. Therefore,
Since the denominator has value 0 at x = 6, we cannot
: 2
immediately determine the limit by just evaluating the im z” —4z — 12 — R
function at z = 6. Also, z—6 z—06
\ lim ( — 6) = 0. 2. No limit exists. It is easily seen that 1111.1_:.?’ 1z +12) = §
and E_I}g(m =6) = 0. As z approaches 6, the denomi

Sinee the function in the denominator has the limit Zero,

we cannot apply Limit Theorem VI. However, since the
definition of limit considers only values of z different

from 6, the quotient can be simplified by factoring and
canceling:

z* —4r — 12 _ (@24 2)(z —-6)

<P =T+ 2

(z - 6)

for x £ 6,

tor gets very small and the numerator approaches 36. Fu
example, if ¢z = 6.00001, the numerator i= 36.00004 u
the denominator is .00001. The quotient is 3,600,004 A
T approaches 6 even more closely, the

' quotient gets arb
trarily large and cannot possibly appr

oach a limit.
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