Period 3, March 21,2025

2012 (part c)

I-2sinx forx<0

Let / be a function defined by f(x) = { _dx
e for x > 0.

(a) Show that f is continuous at x = 0. L;; ECX) mes T EWS 7, F(> me ST F2* ST L‘”'F:(‘) =h4)

(b) For x # 0, express f'(x) as a piecewise-defined function. Find the value of x for which f'(x) =

(¢) Find the average value of f on the interval [-1,1].
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Let f be a function such that mW=S.“’mmofmcfollo“mgnnmbcm?
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I )/ is continuous at x = 2. F’ (D=5
I1./ 1 is differentiable at x Q/M s

IIl. The denvative of f 1s continuous at x =2 €
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The graph of a function f(x) is shown to the right. At what
value of x is f(x) continuous, but not differentiable?
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The graph of the function f is shown in the figure above. Which of the following statements about

J 1s true?
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Graphically

g(x) a. lim,_,g(x)= -/ b. lim,._, g(x) =0
3 P
c. limg;-g(x) = - d. lim,_,+ g(x) =.2
x e. limy,,9(x)=-2 f. limy_4- g(x) ={
g lime g0 = @ h g(1)=—/
i.g(2) = i 9@ =3X
Algebraically: Table
Evaluate: Use the following results to evaluate lim,_;T(x) =
o x*+6x+9 x T(x)
Am =33 299 74872
2.999 7.4905
2.9999 7.4985
2.99999 | 7.4999
. x> +6x+9
oo 3+ 2x2 3.00001 | 7.4992
3.0001 7.4989
3.001 7.4729
18] If f is a differentiable function, then f"(a) is given by which of the following?
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4, Attime 7 = 0, a boiled potato is taken from a pot on a stove and left to cool in a Kitchen. The internal
temperature of the potato is 91 degrees Celsius (°C) at time 7 = 0, and the internal temperature of the potato
is greater than 27°C for all times 1 > (. The internal temperature of the potato at time # minutes can be

. . . . . dH 1 )
modeled by the function H that satisfies the differential equation " =3 (H — 27), where H(t) is
P .

measured in degrees Celsius and H(0) = 91.
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(a) Write an equation for the line tangent to the graph of H at t = . Use this equation to .1pprowna(c the

internal temperature of the potato at time f = 3, b
“U=-16(T-0) 5 H=-) 6 T+
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(b) Use @ 5

to determine whether your answer in part (a) is an underestimate or an overestimate of the

dt= H>27
internal temperature of the potato at time 7 = 3. 4_# =" J”f Q> 7 4_7/‘ J"‘ +0= - ( (H ,l'b>
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(¢) For 1 < 10, an alternate model for the internal temperature of the potato at time f minutes is the tunulon
- . . dG 2/3 . . .
G that satisfies the differential equation o = —(G — 27)°77, where G(r) is measured in degrees Celsius
It .
and G(0) = 91. Find an expression for G(1). Based on this model, what is the internal temperature of the

potato at time t = 3 ?
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4. Consider the differential equation ﬁ =2x—y.

(a) On the axes provided, sketch a slope field for the given differential equation at the six points indicated
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m terms of x and y. Determine the concavity of all solution curves for the given differential equation in
Quddl’dl‘ll ll Give a reason for your answer.
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(c) Let y = f(x) be the particular solution to the differential equation with the initial condition
f(2) = 3. Does f have a relative minimum, a relative maximum, or neither at x = 2? Justify your answer.
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(d) Find the values of the constants m and b for which y = mx + b is a solution to the differential equation,
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6. Consider the differential equation l_ = 5.\'(_\’ - 2)2.
dx

(a) A slope field for the given differential equation is shown below. Sketch the solution curve that passes
through the point (0, 2), and sketch the solution curve that passes through the point (1, 0).
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(b) Let y = f(x) be the particular solution to the given differential equation with initial condition f(1) = 0.

Write an equation for the line tangent to the graph of y = f(x) at x = 1. Use your equation to C / o)
approximate f(0.7). ., < o d _F -G =2
L =203 Ty - E e a2
(¢) Find the particular solution y = f(x) to the given differential equation with initial condition f(1) = 0.
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What is the slope of the tangent to the curve 3y —2x* =6—2xy at the point (3,2)?

A0 G/-l #x= O ~a/+~;x.42’
AX

. émj{-’(- $B) = -3 -5 -4
6 ax
D- 7 IQE& = —9‘—éi[_)_/
v 5 4«+/ +/o0 Ak
'3 +é,2-’- 16 £2
AL
/3_;!“;:8
dr. S L
ac K7

X= ,)’=+,m=, y X=¢ Y=p M=}
VAN =Ry 7}
VAN SN~—t—mr /| |
| ~—dem s )
;Z:\\— -~/ 11
11TV ANN~4=7711
L T et A IO I
AT T IANSNF~TTT101
11V \V\N=4+=/711]
I\E!E\— -~/ 111
| ~ e}
VANSN~=f=—r /) ]
\W\\N~—F——rr /]

X<= e e X2 yam =t

ﬂmwnahw;haskmuhddkwwhuholmCTQMngdﬂunmudcmmUmw’

) 3

- dy \ x> W AT =~ ()

(A) DE= 52" ~_ B) = =t _ C) > A—=":z =
'%<> + 7:-+ ( )v" + f- (% + -

2 L3
al .t Cr + "
—




[
U
~
-+
—
I
[
F——t Tt

~

e |
A\

et S

’
P N
1 Lits
C/,:‘-_)_, C ) "= +
The slope field for a certain differential equation is shown above. Which of the following could be a
specific solution to that differential equation?
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If x° + _\'3 = 25, what is the value of —=- at the point (4,3)?
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A railroad track and a road cross at right angles. An observer stands on the road 70 meters south of
the crossing and watches an eastbound train traveling at 60 meters per second. At how many
- . . . ~ - o~ . —

meters per second is the train moving away from the observer 4 seconds after it passes through the

1 a9

intersection’

(B) 57.88 (C) 59.20 (D) 60.00 (E) 67.40
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