icular solutiony = f(x)
if f(1)=2

l

er‘bally explain how to

s using calculus
using the words:
, integral, solve, etc...)




uestion 3integral-Defined Functions and
Interpreting Graphs(AVG = 2.67, STD DEV = 2.58)

Qi
o
(AVG = 3.59, STD DEV =2.82)

Question 4
Algebraically Analyzing a Function
(AVG = 4.09, STD DEV = 2.61)

BN 222 B

Questions

Student Name
(Last, First):

mI.\sz!ofMld
(out of 45)

and justify if these points are local
extroma

‘Caleulate the derivative of a
function using the power rule and
chain rule

Part A
(2pts)

PartC
(3 pts)
Justify where an integral-defined
function has points of inflection 0
Part D

Write the equation of a line
tangent to a function at a point

PartB
(2 pts)

Usae the definition of continuity to
determine if a piecewise function
Is continuous

PartC
(2 pts)

Use u-substitution to evaulate a
definito integral

Part D

Question 1
Tabular Data Measuring Temperature
(AVG =396, STD DEV = 2,88)

Question 2
Area & Volume
(AVG = 3.09, STD DEV =3,10)

|

5 Diff
=287, STD DEV = 2.24)

Qu

Question 6
Particle Motion

Use the FTG to evaluate a definite
Intogral and interprot it in contoxt
Part B
(2pts)

‘Approximate and Interprot average
value using a Rlemann sum

PartC
(3 pts)

Use the FTC to evaluate a function
ata point when given ts derivative
and an inital value

Part D

Find the area of a region

Part A
(3 pts)

Find the volume of a solid by
slicing

Part B
(3 pts)

Use definite integrals to represent
two reglons of equal area

PartC

Interpret two values of a
‘equation In

differential
contextPart A(2 pts)

Find and interpret the second
derivative of a differential equation
In context

PartB
(2 pts)

Use soparation of variables to find
‘the particular solution of a
differential equation

PartC

ing to the left

Part A
(2 pts)

Given velocity, find when a
particle is movi

Write an integral that represents
the total distance traveled by a
particle

Part B
(1 pts)

Find the accaleration of a particie
and uso it to idontify If Its spood Is

Find the position of a particle ata
glven time

Part D

Mock Exam Composite
Score

(108 pts total)
50% MC, 50% FRQ
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Question 3

Let £ be the continuous function defined on [—4, 3]
whose graph, consisting of three line segments and a
semicircle centered at the origin, is given above. Let g

be the function given by g(x) = JI S(¢) dt. 3()0‘&36()

(-4, 1)
(a) Find the values of g(2) and g(-2). 287&)&

(b

For each of g’(~3) and g”(~3), find the value &

state that it docsf\m exist. 16()=0 : S;T“:(‘DAL

@.-n
Find the x-coordinate of euﬁ\ point at which the

graph of ¢ has a horizontal tangent line. For each Graphof f = ('j 6(3
of these poinis, defermine whether g has a relative mini relative maxi or nither a mh for

a maximum at the point. Justify your answers.

(c

(d) For -4 < x < 3, find all values of x for which the graph of ¢ has a point of inflection. Explain your

reasoning.
3 ==l =1 ;
Sy d=-30(3) =5 2:]&1,g(2)
5 1g(-2)
2= [ rwa=-{ sy
(3 It} - - ;
® 2()=1(x) = g( ) =1(-3)=2 2.1 1:g'(-3)
W= =730 11:g%3)
(¢) The graph of g has a horizontal tangent line where ' 1: considers g(x) =
2’(x) = f(x) = 0. Thisoccursat x =1 and x = . 3:{lix=-landx=1
IL 1: answers with justifications
2'(x) changes sign from positive to negative at x = —1.
Therefore, g has a relative maximum at x = —1.
2'(x) does not change signat x = 1. Therefore, g has
neither a relative maximum nor a relative minimum at x = 1.
(d) The graph of g has a point of inflection at each of i 1 : answer
x=-2, x=0, and x = | because g"(x) = /'(x) changes " | 1 : explanation
sign at each of these values.

becauseg‘ W2 oo min oF  ox
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Question 4

The function f is defined by f(x) = 4’75 - for=5< r/<5
(a) Find f(x). ) 2 )I 825‘(3

(b) Write an equation for the line Lan),m( to the graph of f at x = -3,
— [f(x) for-5<x<-3 GO \ —? )

Let g be the f defined by g(x) = =
(¢) Let g be the function defined by g(x) i[+7 il ,IM $ \Wl (X
Is g continuous at x = —3? Use the definition of continuity to explain your answer.

@) Findthe value of [ <25 — % . Lt =; ))IEV\%‘Q (X>; Q(—S\)

P

(n)}/(:):i(zsf.‘-) ( 2 f1%)
L

® D=7 AR

"il:almver
f(=3)=25-9=4

An equation for the tangent line is y = 4 + = (x +

y-P5(- & L(a5¢3)" "LZ:HB) Ix-()

(e) Eim_g(:) = lim_ f(x)= lnm_ 3 1 : considers one-sided limits
= S ] 1 : answer with explanation
lim g(x)= hm  (x+ =
k-3t
Therefore, Iim‘g(x) =4.
-3
g(=3)=f(3)=4
So, lim g(x) = g(-3).
Therefore, g is continuous at x = -3,
@) Letu=25-" = du=-2xdx _ZX ?_J)( 5t {2 antiderivative
I:‘V Y g e . 3/ amwer
2] )% ( (25>
‘3 | 3
- —%(0—1:5) = %
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Question 5

The rate at which a baby bird gains weight is proportional to the difference between its adult weight and its
current weight. At time ¢ = 0, when the bird is first weighed, its weight is 20 grams. If B(z) is the weight of the
bird, in grams, at time ¢ days afier it is first weighed, then

Let y = B(1) be the solution to the differential equation above with initial condition B(0)

@B _ g
o =5100-B).

(a) Is the bird gaining weight faster when it weighs 40 grams or when it

weighs 70 grams? Explain your reasoning.

56-)B-+8
wog - ) f )
= 5([00-'5»

100]

J100-5

: constant of integration

2 2 z
(b) Find d—f in terms of B. Use # to explain why the graph of B E
dr di- iR
cannot resemble the following graph. 2
(¢) Use separation of variables to find y = B(), the particular solution to %
the differential equation with initial condition B(0) = 20. b
Time (days)
I vy —
(@) & a=m75(60) 12 2:QI.usz:s 9
Il 1 : answer with reason
dB| 1
L] =1(30)=6
Larsn 5(3 )
dB| ﬁl o i
Because ——| > - the bird is gaini
di| gean ~ di] gm0 s
weight faster when it weighs 40 grams.
o LB__LdB_ | Lggy gy 1 100-g) [ 1: L8 o termsor B
ar 54 55 25 20wt
Therefore, the graph of B is concave down for l[ 1 : explanation
20 < B < 100. A portion of the given graph is
concave up.
(<) % = ‘g(lDO - B) : separation of variables
1 : antiderivatives
f a =l ta }

100~ B|=tr+C

Because 20 < B < 100, |100— B| =100~ B
m(lomzm:%m)»fc = -In(80)=C
100 - B = 80e7/%

B(1)=100-80e"/%, 120

Note:

+ uses initial condition
: solves for B

max 2/5 [1-1-0-0-0] if no constant of
integration

Note: 0/5 if no separation of variables
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