AB, (irque Extra Credit Spring 2018 Assignment #2:

Directions: Create and Solve 1 original FRQ. Then answer the following 4 FRQs, make corrections (red ink) and
score the FRQs. Due Mon(5/14)

CALCULUS AB
'SECTION II, Part A
Time—30 minutes

Number of questions—2

A GRAPHING CALCULATOR IS REQUIRED FOR THESE QUESTIONS.

h .
(feet) 0 2 |.5 10
A(h)

(square feet) | 303 | 144 | 65 2.9

1. A tank has a height of 10 feet. The area of the horizontal cross section of the tank at height % feet is given by
the function A, where A (%) is measured in square feet. The function A is continuous and decreases as A
increases. Selected values for A(h) are given in the table above.

(a) Use a left Riemann sum with the three subintervals indicated by the data in the table to approximate the
volume of the tank. Indicate units of measure. '

(b) Does the approximation in part (a) overestimate or underestimate the volume of the tank? Explain your
reasoning.

(c) The area, in square feet, of the horizontal cross section at height % feet is modeled by the function f given
50.3

by f(h) = ——. Based on this model, find the volume of the tank. Indicate units of measure.
02h _

(d) Water is pumped into the tank. When the height of the water is 5 feet, the height is increasing at the rate
of 0.26 foot per minute. Using the model from part (c), find the rate at which the volume of water is
changing with respect to time when the height of the water is 5 feet. Indicate units of measure.
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1. Atank has a height of 10 feet. The area of the horizontal cross section of the tank at height k feet is given by
the function A, where A{h) is measured in square feet. The function 4 is continnous and decreases as &
_increases. Selected values for A(Iz} are gives in the table above.

(a) Usealelt Riemann suns with the three subintervals indicated by the data in the table to approximate the
volume of the tank. Indicate units of measure.

(b) Docs ﬂieappmmmnttﬁnmpmt{a} mmsﬁlmntamundﬁmmmmﬁhemmzafﬂmmnmﬂxplmyw
measoniag, ~
(e] The area, in square feet, of the huﬂmma! crogs section athmghﬁ k feet is modeled by the function f given

byf(h}*—-n—sg—s;; Based on mmmndﬂhﬁndﬂmwiumaﬁfthemmﬁmmumtsufmm,

(d) Water is pumped into fhe tank, When the height of the water is 5 feet, the height is increasing at fhe rate
of 0.26 foot per minute. URing the model from part (¢}, find the rate at which the volume of water is
changing with respect to when the hn:ight of the water is 5 feet. Indicate wnits of measure.
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Question

x | /6) |50 | gt | &)
1 6 4 -2 5
2 9 2 3 1
3 |10 | -4 | 4 2
4 -1 3 6 7

The functions f and g are differentiable for all real numbers, and g is strictly increasing. The table
above gives values of the functions and their first derivatives at selected values of x. The function % is

given by A(x) = f(g(x)) - 6.

() Explain why there must be a value r for 1 < 7 < 3 such that A(r) = -5.

s

(b) Explain why there must be a value ¢ for 1 < ¢ < 3 such that #'(c) = -5.

(c) Let w be the function given by w(x) = L

| (d) If g'1 is the inverse function of g, write an equation for the line tangent to the graph of y = g_1 (x)

at x = 2.

glx

)

Sf(¢) dt. Find the value of w'(3).




The functions f and g are differentiable for all real numbers, and g is strictly increasing. The table
above gives values of the functions and their first derivatives at selected values of x. The function £ is

AP® CALCULUS AB

QueStio_n
x | f(x) | (%) ] 8(x) | &(x)
1 6 4 |2 5
2 9 2 3 1
3 10 | -4 4 2
4 | -1 3 6 7

given by h(x) = £(g(x)) - 6.

(a) Explain why there must be a value 7 for 1 < » <3 such that A(r) = -5.

(b) Explain why there must be a value ¢ for 1 < ¢ <3 such that #(c) = 5.

| (d) If g7! is the inverse function of g, write an equation for the line tangent to the graph of y = g_1 (x)

at x = 2.

- (c) Let w be the function given by w(x) = Lg(x) f(2) dt. Find the value of w'(3).

(@)

(b),

©

(d)

(g @)=

K1) = f(g(1))-6=f(2)-6=9-6=3
h(33)=f(g(3))-6=f(4)-6=-1-6=-7
Since %(3) < -5 < h(1) and 4 is continuous, by the
Intermediate Value Theorem, there exists a value 7,
1 < <3, suchthat A(r) = -5.

h(3) - A1) _ -7-3 _
3-1 3-1

Since £ is-continuous and differentiable, by the

Mean Value Theorem, there exists a value ¢,

1 < ¢ <3, suchthat #'(c) = -5.

-5

w(3)=/(g(3) - &B)=r(4)-2==2

g(1) =250 g (2) =1.
1 1 _1
gle@) &0 5

An equation of the tangent line is y — 1 = %(x -2).

-~ nn

: (1) and A(3)
: conclusion, using IVT

: apply chain rule
: answer

:g7(2)
(g) @

: tangent line equation

. h(3) - A1)

3-1

: conclusion, using MVT"
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~-15 ] ~1.0 | =05 | 0 05 | 1.0 | 15
f(z) -1 -4 | —6 -7 | -6 | —4 -1
Fl | =7 | -5 | —3 0 3 5 7

Let f be a function that is différen_tiable for all real numbers. The table above gives the values of f and its
derivative f’ for selected points z in the closed interval —1.5 < z < 1.5. The second derivative of f has the
property that f"(z) > 0 for —15 <z < 1.5.

L5 o
(a) Evaluate j; (3f'(z)+ 4)dz. Show the work that leads to your answer.

(b) Write an equation of the line tangent to the graph of f at the point where z = 1. Use this line to
approximate the value of f(1. 2). Is this approximation greater than or less than the actual Value of f(1.2)7
» Give a reason for your answer.
(c) Find a positive real number r having the property that there must exist a value ¢ with 0 < ¢ < 0.5 and

¢) = r. Give a reason for your answer.
" Giv for y

222 —z —7 forz < 0
d) Let g be the function given b T) =
@) g & ¥ 9(@) 227 + 2 —7 forz > 0.

The graph of g passes through each of the points ( z, f(x)) given in the table above. Is it possible that f and

g are the same function? Give a reason for your answer.




. -15 | 1.0 | —05 0 0.5 1.0 15
f(z) -1 —4 —6 ~7 —6 -4 —1
f(z) =7 -5 -3 0 3 | s 7

Let f be a function that is différen_tiable for all real numbers. The table above gives the values of f and its

derivative f' for selected points z in the closed interval ~1.5 < z < 1.5. The second derivative of f has the
property that f"(z) > 0 for —1.5 < z < 1.5.

(a)
(b)

()

15 o
Evaluate j; (3f' (z)+ 4)dz. Show the work that leads to your answer.

Write an equation of the line tangent to the graph of f at the point where z = 1. Use this line to _
approximate the value of f(1.2). Is this approximation greater than or less than the actual value of f1.2)?
Give a reason for your answer. ‘

Find a positive real number r having the property that there must exist a value ¢ with 0 < ¢ < 0.5 and
f"(¢) = r. Give a reason for your answer.

202 -z —7 forz <0

Let g be the function given by g(z) = _
(=) 222 43— 7 for z > 0.

The graph of g passes through each of the points ( z, f(x)) given in the table above. Is it possible that f and

g are the same function? Give a reason for your answer.

(b)

j;l's(Sf’(z) +4)dz = 3L1'5f’(x)dw +j:'54dx

= 3f(@) + 42 " = 8(~1—(~1)) + 4(L5) = 24
0 .

1: antiderivative
2
1: answer

y=5(x-1)—4
F1.2) ~ 5002y -4 = _3
The approximation is less than f(1.2) because the

1: tangent line '
3.4 1: computes y on tangent line at z = 1.2

. . 1: ith re:
graph of fis concave up on the interval answer with reason

<z <12,
By the Mean Value Theorem there isa cwith : [ 1: reference to MVT for f" (or differentiability
0 < ¢ < 0.5 such that 2 of f')
() = 1(0.5) - £'(0) _3-0 =6 = 1: value of r for interval 0 < z < 0.5
05-0 0.5
lim ¢'(z) = lim (42 —1) = —1
0" z—0"
lim ¢'(z) = lim (4z +1) = +1 _ 1: answers “no” with reference to
z—0F z—0t . 5 , or 0"
Thus ¢’ is not continuous at z = 0, but fis g oryg
continuous at 2= 0,80 f = g. 1: correct reason

OR

9"(z) = 4 for all & = 0, but it was shown in part
(c) that f"(c) = 6 for some ¢ = 0,80 f = g.




fi | AB i‘ L’— .. _ALCULUS AB FREE-RESPONSE QUESTIONS

/) | x fx) | f(x) | g | g

‘ 1 -6 3 2 8
2 2 2 3 0
3 , 6 | 2
6 4 5 3 -1

l" The functions f and 'g have continuous second derivatives. The table above gives values of the functions and
their derivatives at selected values of x. '

(a) Let k(x) = f(g(x)). Write an equation for the line tangent to the graph of k at x = 3.

(b) Let h(x) = %. Find #'(1).

(c) Evaluate jf F7(2x) dx.




CALCULUS AB FREE-RESPONSE QUESTIONS

x fx) | fx) | sx) | &)
1 -6 3 2 8
2 2 ) 3 0
3 8 7 6 | 2
6 4 5 3 -1

L_i‘ The functions f and g have continuous second derivatives. The table above gives values of the functions and
their derivatives at selected values of x. :

(@) Let k(x) = f(g(x)). Write an equation for the line tangent to the graph of k at x = 3.

(b) Let h(x) = fc% Find #(1).

(c) Evaluate j f7(2x) dx.

D ot) T write 'ﬁmfn'(’ bine 71@0‘,% ‘ﬁpr /oomf and s/olae

Fom{ k(X) £ (x)} slof(_ ¥ Use c@nm& 4 £l /\’/) 'F:rﬂé
® K(3) = f(j( D K =A[56] |K3)=410)413)

=f(¢) |- K=4T (x)] (%)
RGY = 4 K(3)z »C[jm] 5(3) k

dﬂj€ﬂ+ /Zfle eszt"/?l)l’l f/[ L{' = /o (K 3)

‘P(Q (3)
/3) /S’Q

-—.-._.._.._.,_‘

U @ (/{se, 3%{7@@’5‘ ru.& 'pnrf(’ '/‘u ‘P)M( /r (X) Then ‘RWP /\(0

W)= 40946 - q(X)wo(x)l/\(,) 1(:)43(:) 4O40)
f(x)*

131 9 %6, fhf wesabstitatin | h0) = ~54

’FNS“’ + dmai ‘MQ [:Q}()

[0 [#6) 4 )1y @3] <

Au
) u=dx Ax=24 , | o
f_, ‘:‘igﬂf W) du ‘:Tve(@—

{

-ty
- 6)’“

X’Aﬁn} H‘ TC f{’ﬁdaﬁ( £04)- 10[4)
F0)- 1))

3472

% . = 45)-1(2) <




