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Let R and  inthe figure sbove be defined as follows: R is the rgion in the first and second quadrants
bounded by the graphs of y =3~ x* and = 2% § isthe shaded region n th first quadrant bounded
by the two graphs, the x-axis, and the y-axi.

(@) Find the area of 5.

(b) Find the volume of the solid generated when R is rotated about the horizontal line y

(©) The region R is the base of a solid. For this solid, each cross section perpendicular o the -axis is
an isosceles right triangle with one leg across the base of the solid. Wi, but do not evaluate, an
integral expression that gives the volume of the solid.

@ Araor 5= [12% ac+ [73- 2 1 integrands
1 ansver

1:limits and constant

© Votume = (32 +1 - (7 1 ae X {z integrnd

© Votome = '3 - -2 ae 22| mearnd

1:limits and constant

1
7






 EMBED PBrush  [image: image2.png]times) [ 0 [ 4 [ s [ 0]
H) () [6s | 68| 73 |30 o0

The temperature, indegrees Celsius (“C). of an oven being heated is modeled by an increasing

differentiable function H of time t, where ¢ s measured in minutes. The table above gves the

temperature as reconded every 4 minutes over a 16-minute period.

(@) Use the data n the tble o stimate the instantaneous rae a which the temperature of the oven is
changing at time 1 = 10. Show the computatons that lead to your answer. Indicate uits of measure.

(6) Weitean integral expression in terms of H for the average temperature of the oven between time
£=0 and time 1 = 16. Estimate the average temperature of the oven using 3 lef Riemann sum with
four subinterval of cquallength. Show the computaions tht lead o your answer.

(@) 1s your approximation in part (b) an underestima or an overestimate of th average lemperature?
Give a reason for your answer.

(@) Are the data in the table consistent with or do they coniradict the claim that the temperature of the
ovenis increasing at an increasing rate? Give a feason for your answer.

vy HOD=HE) $0-73_7 1 diffeence quotient
@ H(0)= 12-8 4 °C/min 2 1 : answer with units
1 1
(b) Average temperature is Eju H(r) de S 1 Eju H(r) dt
" femann sum
JoH0 @ =4 v 65+7350) -
e g - 4250715

(©) The eft Riemann sum approximation is an underestimate of the | 1 answer with reason
itegralbecause the graph of H i increasing. Dividing by 16
willnotchange the inequality. s0.71.5°C 1 an underesimate of
the average temperatre.

(@) Ifa continuous function s increasing at an inceasing rae, then 1 - considers slopes of
the slopes ofthe sccant ine ofthe graph ofthe function arc P
increasing. The slopes of the sccant lines for the four inervals in

heslopes ofthe sec 324 1 cxplanaton
the table are 7. . . and -7 respectively. 1: conclusion consistent
Sincethe slopes are increasing,th dataare consistent with with explaation
the clim.
or
By the Mean Value Theorem,the siopes are also the values
of H'(cy) for some times ¢ < ¢3 < ¢5 < c3, respectively.
Sincethese derivtive values are positive and increasing, the
dataare consistent with the caim.
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Question 4

Graph of /.
Let f be the function given by /(x) = (In x)(sin x). The figure above shows the graph of / for

0<x<om '“lelunﬂlmgndzﬁnedbyg(x):ff(l)dl for 0< x < 2.

(@ Find g(1) and ().

(b) On what intervals, if any, is g increasing? Justify your answer.
(©) For 0 < x < 2, find the value of x at which g has an absolute minimum, Justify your answer.
(@) For 0 < x < 2. s there a value of x at which the graph of g is tangent to the x-axis? Explain why

or why not.

@ &)= [ 70 d =0 sna 610 = 70) -0

(b) Since g'(x) = f(x), g is increasing on the interval
1<x<x because f(x) >0 for I <x <.

(© For 0 <x<2n, £(¥)= f(x) = 0 when x=1. 7.

"= f changes from negative to positve only at
x = 1. The sbsolute minimum mustoceur at x = |
or atthe right endpoin. Since g(1) =0 and

s2n)= [t = [0+ [0 <0

by comparison of the two areas, the absolute.
minimum oceurs at x = 2.

(@ Yes,the graph of g is tangent o the r-axisat x = |
since g(1) = 0 and g(1) = 0.

(1)
g0

interval

identifies 1 and 2 as candidates

indicates that the graph of g
decreases, incrases,then docreases
justifes g(21) < (1)

answer of “yes” with x = 1
explanation
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Question 5

[T —

X where y# 0.
o )

(@) The slope feldforthe given differntial cquationis shown below.
Sketch the solution curve that pases through the pint (3,~1). and

‘sketch the solution curve that passes through the point (1, 2).
Nole: The points (3, 1) and (1. 2) are indicated in the fgure.)

(6) Wite an equation for the lne tangen to the solution curve that
passes through th point (1.2).

(©) Find the particular soluton y = /(x) to the differential equation
with the nital condition (3) = ~1. and state ts domain.

[ 1:soluton curve through (3. -1)
1:solution curve through (1,2)
Curves must go through the indicated
points. follow the given slope lnes, and

‘extend to the boundary of the slope field
or the x-axis.

1: equation of tangent line.

Separates variables
antiderivatives

constant of integration
uses initial condition
1:solves for 3
Note: max 2/5 [1-1-0-0.0] ifno
constant of integration
domain.

1

1
s:41
1

Since the partcular soluton goes through (3, 1),
y must be negaive. |

778 for x> 8
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Question 6

Lot 5(x) = ™ + be™, where b is a positive constan.

(@ Find Jim g(.

9 Forwt v o b o v an st masmmat £ 2 ity sos e

(©) Find all values of b, if any, for which the graph of g has a point of inflection on the interval
0< x < = Justify your answer.

@ Jimg(x) =0 1:answer
® g(0)=e - T (1-x-b)e 2:¢0x) "
) -o=et el

When =1, g() - (% - x)fx

Forx <2, g >0 andfor 1> 2. ¢') <0.

Therefore, when b = 1. ¢ has an absolute maximum

T

e (lmx b = (=25 b)e 2:¢7(0)
424 1 interval for b
IF0 < b <2, then g”(x) will change signat x =2 — b > 0. 1 - justification

‘Therefore, the graph of ¢ will have a point of inflection
on the interval 0 < x < e when 0 < b < 2.
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