2013 AP° CALCULUS BC FREE-RESPONSE QUESTIONS

6. A function f has derivatives of all orders at x = 0. Let P,(x) denote the nth-degree Taylor polynomial
for f about x = 0.

(a) Itis known that f(0) = —4 and that PI(%) = —3. Show that f’(0) = 2.

(b) It is known that f”(0) = —% and f”'(0) = % Find P;(x).
(c) The function & has first derivative given by h’(x) = f(2x). Itis known that 4(0) = 7. Find the

third-degree Taylor polynomial for # about x = 0.

STOP

END OF EXAM
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Question 6

A function f has derivatives of all orders at x = 0. Let P,(x) denote the nth-degree Taylor polynomial
for f about x = 0.

(a) Itisknown that f(0) = —4 and that Pl(%) = —3. Show that f"(0) = 2.

(b) Itis known that /"(0) = —% and £"(0) = % Find Py(x).

(c) The function 4 has first derivative given by 4'(x) = f(2x). It is known that 4(0) = 7. Find the
third-degree Taylor polynomial for % about x = 0.

@ R(x)= £(0)+ £(0)x = 4+ f(0)x J. [ 17uses B()
" | 1:verifies f'(0) =2
L 7 R
R(%) =4+ 105 =-3
! 1
f(0)5=1
J'(0)=2
2\ 21X .
(b) B(x)=-4+2x+ YA TREERET 1 : first two terms
' ' 3: 4 1:third term
_ I - 1 : fourth term
=-4+2x 37X + T
(c) Let Q,(x) denote the Taylor polynomial of degree n for 4 about 2 :applies 4'(x) = f(2x)
x=0. 4: < 1:constant term

1 : remaining terms
H(x) = f(2x) = 03 (x) = —4+2(2x) -+ (2%)’

2 3
Q3(x):—4x+4'x7—§'%+C; C = 04(0) = h(0) = 7
O5(x) =7 — 4x + 2x° —gx3

OR

H(x) = £(2x), H'(x) = 2£'(2x), H"(x) = 4f"(2x)

H(0) = £(0) = -4, #"(0) = 2/'(0) = 4, K"'(0) = 4/"(0) = _g

2 3

8 x4 2_4.3
3 3!—7 dx + 2x X

Q3(x)=7—4x+4 9

X
2!
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