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Unit 2 Progress Check: FRQ Part A

1. [H A GRAPHING CALCULATORS REQUIRED FOR THIS QUESTION.

You are permitted to use your calculator to solve an equation, find the derivative of a function at a point, or
calculate the value of a definite integral. However, you must clearly indicate the setup of your question, namely
the equation, function, or integral you are using. If you use other built-in features or programs, you must show the
mathematical steps necessary to produce your results. Your work must be expressed in standard mathematical
notation rather than calculator syntax.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

Unle)ss otherwise specified, the domain of a function f is assumed to be the set of all real numbers 2 for which
f(z) is a real number. _
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Let f be the continuous function defined on [ 1 8] whose graph, consisting of two line segments 1s shown
above. Let g and h be the functions defined by g(z) = v&? — & + 3 and h(z) = 5({:}— 9sina. Bireiat ;Q.w Li.
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(b)  The function m is defined by m(z) = 200z . Find m/(5). | q
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Unit 2 Progress Check: FRQ Part B

1. NO CALCULATOR IS ALLOWED FOR THIS QUESTION.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers  for which

f(z) is a real number.
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The graphs of the function f and its derivative f’ are shown above for —1 < z < 4.

(a)  Find the average rate of change of f over the interval —1 < & < 4. For how many values of & in the
interval —1 < @ < 4 does the(i instantaneous rateYof change of f equal the average rate of change of f over that
interval?

(b)  Write an equation for the line tangent to the graph of fatx = 1.

(¢)  For each of hI% f(zzzg(z and Im% f (’2:53 , find the value or give a reason why it does not exist.
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(d)  Let g be the function defined by g(x) = €”f(z). Find ¢/(0)

(0) ;Qrvwowjﬂ,ﬂde of(}%ﬂj e) liwm __t) LB, j/[),)

X2 A2
) fo-foo =) 3 From +h secorel W7V‘1 Fer=1.
* Ty =Txp o el
(b) \pM e | j’(x):-z_, I Y M APCalculusAB (5) Page 1 of 2
222 (A1 L .
3 i) ‘f’/xL sou ok j(l)u {f/(‘)) DN &

Y= 2t Ao,
Vs 1 becasse, /e]‘fW’S"]’C | V\*“j—’v‘f"



Woge Pverel
Ce ijwm ﬂi [Aalee

J%/% Ot

Unit 2 Progress Check: FRQ Part B
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2.  NO CALCULATOR IS ALLOWED FOR THIS QUESTION.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers & for which
f() is a real number.

t (hours) 0| 1|3 |6 |8

P(t) (passengers) { 0 35 | 204 | 600 | 728

The number of passengers who have boarded a ship is modeled by the d_li’fgggnnable function P, where £ is the
number of hours since boarding began. Values of P(t) for selected values of  are given in the table above.
e e —

(a)  According to the model, what is the average rate at which passengers board the ship, i passengers per hour,

over the time interval 1 < ¢ < 8 hours?

(b)  Write P'(4.5) as thellimit of a difference quotient, [se the data in the table to approximate P’(4.5). Show
the computations that lead to your answer.

(c)  Must there be a time £, for 3 < t < 6, at which P(t) = 500 ? Justify your answer.

(d)  The total number of gallons of water used by the passengers on the ship is modeled by the function G
defined by G(t) = 120t+/t for 0 < t < 8, where ¢ is the number of hours since boarding began. Find G'(4),
the rate at which passengers use water, in gallons per hour, at time £ = 4 hours.
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1. [l A GRAPHING CALCULATOR IS REQUIRED FOR THIS QUESTION.

You are permitted to use your calculator to solve an equation, find the derivative of a function at a point, or
calculate the value of a definite integral. However, you must clearly indicate the setup of your question, namely
the equation, function, or integral you are using. If you use other built-in features or programs, you must show the
mathematical steps necessary to produce your results. Your work must be expressed in standard mathematical
notation rather than calculator syntax.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

If]?le)ss otherwise specified, the domain of a function f is.assumed to be the set of all real numbers & for which
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The table above gives values of a twice-differentiable function f and its first derivative f' for selected values of

. Let g be the function defined by g(:v) = f($2 - 9’)- mervs:_’e Fwd\w\ (\/91543 He chovin M)
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(c) Isthereavaluec,for 0 < ¢ < 3, such that g(c) = 5 ? Justify your answer.

(d)  Let h be the function with derivative given by b'(z) =4€°®®. At what value of Z in the interval
—3 < z < 0 does the instantaneous rate of change of h egtial the average rate of change of f over the interval
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1. NO CALCULATOR IS ALLOWED FOR THIS QUESTION.
Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.

Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places afier the decimal point.

Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers & for which
f() is areal number.
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Consider the curve given by the equation (2y + 1)3 —24z=-3 —>

(@) Show that l =

2y+1)’

(b)  Write an equation for the line tangent to the curve at the point (—1, -2).

+1)
(c) Evaluate % at the point (—1, —2). = ()7

(d) The poin is on the curve. Find the value of 0). NI
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2,  NO CALCULATOR IS ALLOWED FOR THIS QUESTION.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers  for which

f() is a real number.
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The table above gives values of the differentiable function f and its derivative for selected values of Z.
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(@ Let g be the function defined by g( ) —l .Find ¢ ( (}{/\Q}\V\ W

(b)  Let h be the function defined by h(a:) = f(f(—2:1:) . Find h’(l).

(c) Let k be the function defined by k(z a.rcsm Fmd K (-1).
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