
MATH 155A FALL 13
EXAMPLES SECTION 2.9.

Question. Use linear approximation to estimate
√

99.8.

Solution.

Put f(x) =
√
x, so that f ′(x) = 1

2
√
x
. We want

√
99.8 =

√
100− 0.2, hence we take a = 100:

f ′(100) =
1

2
√

100
=

1

20
,

and then

L(x) = f(a) + f ′(a)(x− a) =
√

100 +
1

20
(x− 100)

= 10 +
1

20
(x− 100).

But f(x) ≈ L(x) for x near a = 100, thus

f(99.8) =
√

99.8 ≈ L(99.8) = 100 +
1

20
(99.8− 100)

= 10− 0.01 = 9.99.

Another method: we could have used differentials. Put y =
√
x, so dy = 1

2
√
x
dx. When

x = 100 and dx = −0.2 we get dy = 1
2
√
100

(−0.2) = −0.01. hence
√

99.8 = y(99.8) ≈ y(100) + dy = 10− 0.01 = 9.99.
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