AB Calculus Digital Learning Assignment (Friday 3/9). Due Wed (3/14). Show evidence of effort. Make
corrections in red ink and score FRQs

AP® CALCULUS AB
2006 SCORING GUIDELINES (Form B)

Question 5

Consider the differential equation % = [y — 1P cos{mx}.

{a} Omn the axes provided, sketch a slope field for the given dib
(Note: Use the axes provided in the exam booldet.)

ential equation at the nine points indicated.

B

{b} There is a horizomtal line with equation y = ¢ 'ﬂmgahsﬁesﬂm differential equation. Find the value of ¢.
{c} Find the particnlar solution 3 = fx) mmemﬁawmmmmmmmmmum fu=0
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{b) There is a horizontal line with equation y = ¢ that satisfies this differential equation. Find the value of ¢.
(c) Find the particular sofution y = f{x) to the differential equation with the initial condition. f{1) = 0.
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Question 5

Consider the differential equation P _ (y = 1) cos(7x).

dx

(a) On the axes provided, sketch a slope field for the given differential equation at the nine points indicated.

(Note: Use the axes provided in the exam booklet.)

Yy
4
e 11»

3
(b) There is a horizontal line with equation y = ¢ that satisfies this differential equation. Find the value of c.

(©) Find the particular solution y = f(x) to the differential equation with the initial condition f(1) = 0.

(a) ) { 1 : zero slopes
" | 1: all other slopes
\
b) Theline y =1 satisfies the differential equation, so l:c=1
q
' c=1
©) 1 s dy = cos(7zx) dx 1 : separates variables
(y-1) 2 : antiderivatives ;
-(y-1) 1_ —sin(zx) +C 6 : < 1:constant of integration
q 1 : uses initial condition
—]—y = —sin(zx) + C 1 : answer
1. .
1= ;sm(ﬁ) +C=C Note: max 3/6 [1-2-0-0-0] if no
1 . : constant of integration ,
-5 —sm,\(ﬂ'x )+1 Note: 0/6 if no separation of variables
T% =sin(zx)+ 7
S —
y=1 sin(ﬂx)+ﬂ'for CRxS®
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Question 4

Let f be a fanction defined on the closed inferval -5 < x £ 5
with f{1) = 3. The graph of f*, the derivative of f consists
of two semicircles and two line segments, as shown above.

{a) For -5 < x < 5, find all values x at which f hasa I/’\\

relative maximum. Justify your answer. |
{b) For -5 < x < 5, find all values x at which the graph of f
has a point of mﬂecnen Justify vour answer, b

(¢) Find all interv. als on which the graph of f is concave up
and also has positive slope. Explain your reasoning.

{d) Find the absolute mininnun value of f(x) over the closed interval —5 £ x < 5. Explain your reasoning.

y | -
@22
;.-
— R X
-5 —d / 23 NG
. (5,~1)
Graph of /*
.:

~
e




AP® CALCULUS AB
2007 SCORING GUIDELINES (Form B)

Question 4

Let f be a function defined on the closed inferval -5 x <5 ;ew“é‘“ﬂ"‘z_ : Y

with f(1) = 3. The graph of f, the derivative of f; consists A‘ Lac L

of two semeircles and two line segments, as shown above. i 173.‘ . - .\‘

{a) For —5 « x < 5, find all values x at which fhasa _;' ~ It
relative maximum. Justify your answer. R Y S

{b) For -5 <« x < 5, find all values x at which the graph of I
has a point of inflection. Justify vour answer.

(¢} Find all interv als on which the graph of f is coneave up
and also has positive slope. Explain your reasoning,

{d) Find the absolute minimum value of f(x) over the closed interval —5 <x<s. Explain your reasoning.
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Question 4 N
Let f be a function defined on the closed interval -5 < x <5 ' Y
with f(1) = 3. The graph of f”, the derivative of f, consists ‘ @.2)
of two semicircles and two line segments, as shown above. % I

(a) For =5 < x < 5, find all values x at which f has a
relative maximum. Justify your answer.

(b) For =5 < x < 5, find all values x at which the graph of
has a point of inflection. Justify your answer. :

(¢) Find all intervals on which the graph of f is concave up
and also has positive slope. Explain your reasoning.

Graphoff’
(d) Find the absolute minimum value of f (x) over the closed interval -5 < x < 5. Explain your reasoning.

'

od

(@ f(x)=0atx=-3 1,4 5. { 1 : x-values
f' changes from positive to negative at -3 and 4. | 1:justification
Thus, f has a relative maximum at x = -3 and at x = 4. '

_ (b) f' changes from increasing to decreasing, or vice versa, at 5 1 : x-values

x = —4, -1, and 2. Thus, the graph of f has points of " | 1 :justification
inflection when x = -4, -1, and 2.

(c) The graph of £ is concave up with positive slope where f' 5 1 : intervals
is increasing and positive: -5 < x < —4 and 1< x < 2. " | 1: explanation

(d) Candidates for the absolute minimum are where f' 1 : identifies x = 1 as a candidate
changes from negative to positive (at x = 1) and at the 3: 4 1:considers endpoints
endpoints (x = -5, 5). : 1 : value and explanation

-5

f(=5)=3+ L f'(x)dx=_3—%+27r >3
fM=3

f(5)=3+.[15f'(x)dx=3+§;2—2—%>3

The absolute minimum value of f on [-5, 5] is f(1) = 3.
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