TAYLOR POLYNOMIALS

1. Find the fourth Taylor polynomial of e” at x =0
Solution: We have f(z) = e”. Then

fll@)=e" = [f(0)=1
Fla)= e = f1(0) =1
fOx) =e" = fP0)=1
fOz) =€ = f9(0)=1
Then
exz1+1(x—0)+%(x—0)2+é(x—0)3—|—2—14(m—0)4:1+x+%x2+éx3+2—14x4

close to z =0

2. Find the fourth Taylor polynomial of In(z) at x = 1
Solution: We have f(z) = In(z). Then

flay=— = f)=1
fay = = /(1) =1
) = 5 = f91)=2
@) = - = f9(1) =6

Then 1 1 1
~ Y 2y L 4
In(z) = 0+ 1(z — 1) 2(:U 1)* + 6(SU 1) 24(x 1)

closetoxz =1

3. Find the third Taylor polynomial of ﬁ at =0

Solution: We have f(z) = L. Then
fla) = A s — o=
R e e WL UR
FO(g) = L =) —(? -_39-0)(61 —2)?-(=1) _ . 6 G = £O(0) = 6

Then

2 6
: z1+1(:B—0)+§(:L'—0)2+6(93—0)3:1+x+x2+x3
—x

close to z =0



4. Find the seventh Taylor polynomial approximation of sin(z) at x =0
Solution: We have f(x) =sin(z) = f(0) = 0. Then

J'(@) = cos(z) = f/(0) =1
/(@) = —sin(x) = ["(0) =0

fO(x) = sin(z) = f(0) =0
fO(x) = cos(z) = fO0) =1
fO(x) = —sin(z) = 90)=0
fO(x) = = cos(x) = f0(0) = -1
Then
sin(z) = © — %x?’ + %:ﬁ - %:f

close to z = 0.

5. Find the fifth Taylor polynomial approximation of \/x at x = 1
Solution: We have f(z) = \/r = f(1) = 1. For simplicity, we write f(z) = 2'/2, as it
will help us to find the derivatives faster. Then

1 1
/ _ —1/2 /1 _
fla) = 2o = 1) =
1 1
f”(fE) _ Txf?)/Q — f//(l) _ _Z
fO) = S = fO) =3
1 1
@) = T = ) = -2
157 157
(5) () — -9/2 G)1) = =~
FO ) = 2 a0 — g =12
Then
1 1 3 15 157
ol (1) e (=124 — (2 —1P — —2 (p— 1) 2 1)
Verltole—1) - @ -1+ ege = 1) = (@ = D' + (@ = 1)

close to z = 1.



