Consider the curve defined by the equation 2y + 6x%y — 12x> + 6y = 1
with dy _ 4x—2xy

dx  x*+1°+1

b) Write an equation of each horizontal tangent to the curve

¢) The line through the origin with slope -1 is tangent to the curve at
point P. Find the x and y-coordinates of P.

d) Find “:,—1 in terms of x and y.
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2013 BC3

C, where t is measured in minutes. Selected values of C(t),
given in the table.

t(minute |0 1 2 / 3 4 5 6
5) .
(1) 0 53 8.8 \ 112 12.8 13.8 14.2
| Unees ] -
P
Is there a time At which C"(0)=1. Justify your answer. )
e5 | becavse Clt

Gaa)(e ) (o= \h dr?

.2 Liznbinble From (3 L)
ARoc = IL'Z:"_’; :l ﬂ'\(l contiavovs 3,5] &.'ﬂd

Jhe AROC = C'(&)

Let g be a continuous function with g(2) = 5. The graph of the piecewise-linear
function
g, the derivative of g , is shown for -3 x< 7.

[+

il

Find the average rate of change of g(x), on the interval —3<x<1. Does the Mean
Value Theorem applied on the interval =3< x <] guarantee a value of ¢, for-3 <¢ <
1 . such that ¢(c) is equal to this average rate of change? Why or why not?
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A car is traveling on a straight road. For &< 1 <24 seconds, the car’s velocity v(t), in
meters per second, is modeled by the piecewise-linear function defined by the graph
st bl

14, 20) (16, 20)

Velacity
(muetiers per second)

:
4

4 8 12 16 20
Time {seconds)

Find the average rate of change of v over the interval 0<7<16. Does the Mean
Value guarantee a value of ¢, for 0 < ¢ < 16, such that v(/) is equal to this average
rate of change? Why of why not?

2004 BCB3

A test plane [lies in a straight line with positive velocity v(t). in miles per minute at

time t minutes, where v is a differentiable function of t. Selected values of v(1) are
shown.
/"“\ /[ \\
15

{(min) IO (15 \li0 20 25 30 35 40}

v(l] 9.2 95 9.2 4.5 24 4.5 49 7.3

Based on the values in the table, what 1s the smallest number of instances at which
! the acceleration of the plane could equal zero on the open interval 0 <t < 40? M
your answer

Two . Swnee v ({'.\ 15 di Fernhiable fom {D,'-ID)
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2009 BC3

A continuous function f'is defined on the closed interval —4 < x<6. The graph of f
consists of a line segment and a curve that is tangent to the x-axis at x = 3, as
shown in the figure above. On the interval 0 < x < 6, the function {1s twice
differentiable. with f*(x)>0.

(e

[t 1)

X

--tiw’-}-z—it?' R
(3,0)
Uraphof £

Is there a value a, for which the Mean Vglue Theorem, applied to the interva [a, 6],
a=0

S {nce cl;ﬂ[.anﬁht‘t‘ ( 0163

guarantees a value ¢, a < ¢ <6, at which

Conkinovs §.0.4)
ARO(
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Ben rides a unicyele back and forth along a straight east-west track. The twice-
differentiable function B models Ben's position of the track. measured in meters
from the western end of the track, at time 1, measured in seconds from the start of the
ride. The table gives values of B(t) and Ben's velocity, v(t), measured in meters per
second, at selected times t.

t(seconds) 0 [ 15 | 40 60
B(1) (meters) | 100 136 9 46
V(t) meters per |2 123 | 2.5 4.6
second |

For 15<1< 60, must there be a time t when Ben's velocity 1s -2 meters per second?
Justify your answer.
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