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1. As in Example 1, T(0) = 185, 7(10) = 172, T'(20) = 160, and
T(10) — T(20) 172 — 160
10— 20 —10
T(30) = 7(20) + T°(20)(30 — 20) = 160 — 1.2(10) = 148°F.

T'(20) = — —1.2°F /min.

We would expect the temperature of the turkey to get eloser to TBYF as time

ESEJER,

increases. Since the temperature decreased 13°F in the first 10 minutes and 12°F ¥

o
=
w1
3

in the second 10 minutes, we can assume that the slopes of the tangent line are

increasing through negative values: —1.3, —1.2, ... Hence, the tangent lines are

under the curve and 1487 F is an underestimate. From the figure, we estimate the slope of the tangent line at ¢ = 20 to be
184 — 147 _ _ 3T or1 the Tire sereyires TN == T e T a7 — 2 oy
~a—an~ = —55- hen the linear approximation becomes 1'(30) == 1'(20) + 17(20) - 10 == 160 — 52 (10) = 147% = 147.7.

o — 30

3. I P(x) = A+ Bz — a)+ Oz — a)®, then P'(z) = B + 20 (x — a) and P"(z) = 2¢. Applying the conditions (i), (i),
and (111}, we get
P(a) = fla): A= f(a)
Pla) = f'{a): B = ffa)
Pa) = f"(a): 20 =f"(a) = = i_,l""{rl}l

Thus, P{z) = A+ Bz — a) + (z — a)* can be written in the form P(x) = f(a) + f'{a)(z — a) + %J""{ﬁ:}{:r —a)®.

4. From Example 2 in Section 3.8, we have f(1) = 2, f'(1) = 3, and 4 L
r N f
f"(1) = —25. From Problem 3, the quadratic approximation P(x) is %
. . .7l b = f
Vr+3= L+ (W z-0+2"Dz—-1) =2+ 2(z—1)—5(z—1)*. -4 b 1
The figure shows the function f{z) = +/r + 3 together with its linear -1

approximation L{x) = 2z + < and its quadratic approximation (). You can see that P(z) is a better approximation than

L) and this is borne out by the numerical values in the following chart.

from L{x) actual value from P(x)
3.98 1.9950 1.994090373 ... ] 1.99499375
v 4.05 2.0125 201246118 ... | 201246094
4.2 2.0500 204939015 ... | 204937500
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5. f(r) =a'+32° = fx)=42" 4 6z,50 f(—1) = 4and ['{—1) = —10.
Thus, L{z) = f(—1) + f{—1)(z — (—1)) = 4 + (- 10}z + 1) = — 10z — 6.

8 f(z) =" = f(z) =327 s0 f(16) = S and ['(16) = 2.

Thus, L{x) = f{16) + f'(16)(z — 16) = 8 + 2(x — 16) = 2= 1 2.

15. To estimate (2.001)°, we’ll find the linearization of f(x) = 2” ata = 2. Since ['(x) = Bz, f(2) = 32, and f'(2) = 80, we

have L(x) = 32 + 80(x — 2) = 80z — 128, Thus, 2° ~= 8&0x — 128 when = is near 2 , so
(2.001)" =2 80(2.001) — 128 = 160.08 — 128 = 32.08.

Ny=flz)=Inzx = ['(z)=1/rs0 f(1)=0and (1) = 1. The linear approximation of f at 1 is
MO+ F1)z—1) =041z —1) =z — L. Now f(L.05) = In 1.05 = L.05 — 1 = (.05, so the approximation

15 reasonable.

25 (a)y = ™10 = dy = 2/10. 1_1|:| do = ﬁr"*'m;i;r.

(b)r = ODanddz = 0.1 = dy=e""(0.1) = 0.0,
Ay = [z + Ar) — flz) = 85010 _ o _ p0H01FI0 _ 0 _ (17100 _ ) =2 ).0101

= 1
26. (a)y = 1,‘.-"".1_ ==y = %;r._l“*n’;n = m dx

byr=landder =1 = dy=gn(l)=% Ay=[(z+Az)—f(z)=VvI+ — VT =71 =0414.

(c) ¥ Femember, Ay represents the amount that the curve y = f(#) rises
- F=vx or falls when # changes by an amount dr, whereas dy represents
1 T ﬂ?—'I# the amount that the tangent line rises or falls (the change in the
lingarization).
a 1 x
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