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‘Consider the curve inthe xy-plane given by y = x5°.

(@) Showthat &
dx

(6) Showthatthere is a point £, with y-coordinate 1, atwhich the slope of the tangent ine at P is equal
to 1. Find the x-coordinate of P,

(€) Write an equation for the line tangentto the curve y = xy? atthe point Pfound in part (5).
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Note: You may use a graphing calculator on these questions.
LetR be the region bounded i the second quadrant by the graphs of y = v and y=x2.
(@ Findthe area of R

(0)Find thevoume o he soid generaed whe s rotaed abouthe vrical e x = 3

() The region Ris the base of a solid. Forthis solid, the cross sections perpendicular to the y-axis are
‘squares. Find the volume of this solid.
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Rashida and Ashley are riding their scooters along a straight road from their home to the movie
theater, both of them starting attime =0, and arrving at the theater at time = 10. During the time.
intenval 0 < <10 minutes, Rashida's velocity V, () and Ashley's velocit V(0 are modeled by the

piece-wise linear functions whose graphs are shown above.

(a) Whose acceleration was faster at time t= 5.5 minutes, Rashida or Ashley's? Indicate units of
measure.

(b) Attime t=8 minutes, who traveled the greatest total distance, Rashida or Ashley? Indicate unts of
measure.

(¢)Peter alsorides his scooter along a straight road from his home to the movie theater for 10

minutes. His velocity is modeled by the function F given by (1

i
miles per minute for 0 <10 minutes. Who lives closerto the movie theater, Peter or Rashida?

ms(z)[f} where F()is in
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Aparticle moves along the x-axis so that s velocity vattime { 22 s given by 1) The

116

position of the particle attime tis p() and it position attime t=2is p(f) = 1.2

(3) Findthe position of the partcle attime t=5.

(b) Find the acceleration of the particle at time

5.
(€)Find the total distance traveled by the particle from time t=2 to time t=10.

(d) Whatis the average velocity ofthe partcle on the closed interval [2, 1017
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Note: You may NOT use a calculator on these questions. (On the actual exam, you willalso be
permitted during Part B to go back to Part A and complete any of those problems as well but without
the use of a calculator)
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LetR be the region inthe second quadrant enclosed by the graphs of y = x+2and y =, as shown in

the figure above.

(3)Findthe area of R

(6) The region Ris the base of a solid. For this solid, the cross sections perpendicularto the x-ais are
‘squares. Find the volume of this solid.
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Letfbe the function defined by £(x)

é +px? +2x, where pis a constant.

(@)Find /() interms of p.

(6)Find p such thatthe tangent ine to £(x) at x =2, is horizontal
3

(¢)Find a and b such that g (x) = ax +b is atangentline to f(x) = e 2 +2x atx=3,usingthe p

foundin part (b).
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Letfbe the function defined by £(x) = x* ~ ko® — 2k® + 28x — 8k, where k is a constant.

(@Find £(x) and §*(

(6) For whatvalue of the constant k does fhave a citical point at x = 22 For this value of k. determine
whether fhas a local maximum, local minimurm, or neitner at x = 2. Justify your answer.

() Forthe value of the constant kfound in part (o), what are the potential points ofinflection for (2




image1.png
Note: You may use & graphing calculator on these questions.

Mayais blowing up a balloon. The radius B(f)of a circular cross-section of the balloon grows ata rate.
modeled by the function

dB t
E:(W+cns(!))[§] contimeters per minute

for 0 ¢ <10, where tis measured in seconds. The area of the circular cross-section ofthe balloon at
time s denoted by A().

(3) Write an expression for the radius B(t)of the circular cross-section of the balloon for 0 < t < 5. Use
your expressionto find B(5).

(b) Find1the rate at which the circular cross-section of the balloon's area A() is increasing attime t= 5.
Indicate units of measure.

10
(@) Using correct units, explain the meaning of [ A*(#)dt inthe contextof this problem. Find the value
o

of [ Af(t)t
0
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An ol tank at Company A holds 200 barrels of oil at time

During the time interval 0 < ¢ < 5 hours,

oilis pumped into the tank atthe rate O (1)

] el perhour

() Whichis faster, the velocity or the acceleration ofthe oil attime = 37 Show the work thatleads to
your answer.

(0) To the nearest whole number, how many gallons of oil are in the tank attime t= 57

()Fort>5,no oilis pumped into the tank, but oilis removed from the tank atthe rate R(Y), uniil the tank

becomes empty. Letp be the time at which the tank becomes empty. Write, but do not solve, an
equation involving an integral expression that can be used to find the value of p.
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Let R be the region enclosed by the graph of y = +4, the verticalline x = 1, and the x-axis.

(3)Findthe area of R
(6) Findthe volume of the solid generated when R is revolved about the horizontal line = 4.

(€)Find the volume of the solid generated when Ris revolved about the vertical line x = 1
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Kim is walking along a straight road for 20 minutes from her apartment to the grocery store according
tothe position equation P(f) = 32 + 20, where trepresents minutes. P{f) is measuredin feet.

() Whatvelocityis Kim walking 2 minutes into her trip? Indicate units of measure.

(0) Kim's roommate Ines als0 walks long the same road o e grocery store. Ines’ position s
modeled by R(f) = 12 + 26, where trepresents minutes. R(f) is measured in feet Who has a higher

3
‘average velocity when walking uring the time interval 10 < ¢ < 15 minutes, Kim or Ines? Showthe.
workihat leads to your answer

(c) Using correct units, explain the meaning of [2°P/(¢)c? in the context of this problem. Find the value
of 2Pzt
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t(hours) o [+ S s 7 e
Q) (people) | 60 | 100 | 20 | 20 | 40 | 20

Games are being played at a rugby stadium starting when the doors open at 9 am. (t= 0), unti the last
‘game at 6 p.m. (t= 9). The number of spectators entering the stadium attime tis modeled by the
function Qfor () < ¢ < 9. Values of Q() atvarious times t are shown in the table above.

(a)Estimate @f(2). Show computations thatled fo your answer. Indicate units of measure.

() Atwhat time is the rate of the number of people entering faster, 11 a.m. or 5 p.m.? Show
‘computations that lead to your answer. Indicate units of measure.

(<) Write an integral expression in terms of Q(f) for the average number of spectators entering the.
stadium from 9 a.m. o 6 p.m. Estimate the average number of spectators entering the stagium from 9
.m0 6 p.m. using a trapezoidal sum with five subintervals indicated by the data in the table. Indicate
units of measure.




