Calculus Il Section 9.7 Notes

nth Degree Taylor Polynomial:
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Example 1. Let f (x) =sin x

Find a second-degree Taylor polynomial P, (x) centered at ¢ :%

f (x) =sin x = f( =sin(7z/4):«/§/2
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cos(z/4)=~/212

f'(x)=cosx = f’(

=—sin(z/4)=—J21/2
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f'"(x)=—sinx = f”(

P, (X)= T (¢)+ () (x—c)+AIX=C)

2
£"(z14)(x-714)
2

(—V212)(x—z14)

2

P, ()= (/4)+ ' (] 4)(x—714)+

Pz(x): \E/2+(\E/2)(X—7z/4)+




Comparing f (x) and P, (x)
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f(X) = Sinx
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Example 2: Let f(x)=cotx
Find a second-degree polynomial P, (x) centered at :%
f (x) = cot X = f(7/3)= cotx =cot(z/3) =1/43
f'(x)= -(cscx)” = f'(z13)= -(cscx)’ :-(csc(7z/?>))2 =—(2/~/3)?=-41/3

f"(x)= -2(cscx)(-cscx-cotx)= 2(cscx)(cscx-cotx) =  f"(x/3)= 8/(x/§)3

P, (x)= T (¢)+ f/(c)(x—c)+ f"(c)(zx‘c)

Pz(x): f(ﬂ/3)+ f'(ﬂ/3)(x—7z/3)+ f”(iz/B)(ZX—ﬂ/3)2

8/(v3) (x—x/3)

P,(X)=1/\3+(-4/3)(x—7/3)+



Comparing f (x) and P, (x)
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Example 3: Letf(x)=—— =4x"%?
: N

Find a second-degree polynomial P, (x) centered at c =1.

f(x)= 4 4x3?

4 4
f(l)=——=—— =4
X NCSERA
f'(x)=4 —x5’2j=—6x‘5’2; f'(1)=-6x"2 =—6(1)"" =-6

2
f”(x):—6(%5 7“) 15x7"?  £"(1)=16x""2=15(1) "* =15

P, (x)= T (¢)+ f(c)(x—c)+ f"(c)(zx‘c)




Comparing f (x) and P, (x)
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Example 4: Let f (x)=5xe”

Find a second-degree polynomial P, (x) centered at ¢ = 0.

f (x)=>5xe”

f'(x)=(5x)D, (e")+(e*)D, (5x) =5xe* +e*(5) =5xe* + 5¢”
f”(x)=>5xe* +5e* +5e*

f (0)=5xe* =5(0)e°=0(1)=0

f'(0)=5xe* +5e"=0+5=5

f”(0)=5xe* +10e* =0+10=10

P, (x)=f (c)+ f'(c)(x—c)+ f"(c)(x-c)
f” 2
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()= (0)+ F(0)(x-0)+ L




Comparing f (x) and P, (x)
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f(x)=5xe* P (x)=5x+5x°
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Example 5: Let f(x)= iz =4(x+ 2)'1
X+

Find a second-degree polynomial P, (x) centered at ¢ =1.

f(x)=—"=4(x+2)’

£'(x) =4[ -1(x+2)"-D(x-2)|= 4] -1(x+2)" - (1) | = -4(x+2)
f"(x)=—4[—2(x+2)‘3-D(x—2)]— 4[ —2(x+2)°- (1)}:8(x+2)_3

f(1):xj_2:1j2:4/3
£1(1)=—4(x+2)° = —4(1+2) 4(3)2:_4@:‘?4
f7(1)=8(x+2)" =8(1+2)" 8(3)3:8(2—17):%

P, (x)= /3 (419)(x—1)+ B 2D
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Comparing f (x) and P, (x)
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