- Continuity/Particle Motion/Curve Sketch FRQ Practice Problems
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|} Let f be a function defined by Fx) =1 4,
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forx >0,
(a} Show that f is continuous at x = 0.
2) Let f be the function defined by
Vx+1for0<x<3

fX)=1 x—2 for x=3
5—xfor 3<x<5

a) Is f continuous at x = 3? Justify using continuity conditions
b) If not continuous, determine type of discontinuity and justify.
c) Find tangent line to the curveof fatx =2



Question 3

A particle moves along the x-axis so that its velocity v attime £, for 0 < ¢ < 5, is given by
w1} = ln{zﬁ -3 3] The particle is at position x = § at time 7 = 0. '
{a) Find the acceleration of the particle at time ¢ = 4.
(b) Find all times 7 in the open interval 0 < ¢ < 5 at which the particle changes direction. During which
time intervals, for 0 < < 5, does the particle travel to the lefi?
. Find the position of the particle at time ¢ = 2.
4} Find the average speed of the particle over the interval 0 <7 <2,
00 Is ve /04"7% \Nesasing ov c/éwrin :424 -é = 9

&) Is speed increasing or decreasing at t = 37 Justify your answer



tion)y = x m’:’zmax on the mtemai [=mz], find intervals m&i‘@aamg,
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g) A 12 080-Nter tank of water is filled to capacity. At tme § = 0, walcr begins fo dvain out of the ok at g rate
madeled by r{f), measured in lilers per hour, where r is given by the piecewise-defined function

gﬁm’ fr0 <15

P+3

rt) =
iimne T fori >3

’

{a) Is r continuons at 7= 57 Show the work that leads to ORIl ANEWer.

b) If not continuous, describe type of discontinuity and justify.

é) , j{a) ———;— zf:m‘-z

1 ifx=2
Let f be the fanction defined above. Which of the following statements about J are true?

Lf Zﬂms‘a limit at x =2,

L f is continuous at x =2,
L. f is differentiable at x=2.
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B) II only
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2) Let f‘be the function dgfined by ‘
{Vx+1for0£x<3
fX)=14 x—-2 for x=3
5—xfor 3<x<Z£5
a) Is f continuous at x = 3? Justify using continuity conditions
b) If not continuous, determine type of discontinuity and justify.
c) Find tangent line to the curve of f at x = 2
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A 12.000-titer tank of water is filled to capacity. Atime ¢ = 0, waler begins to drain out of the tank at a rate
modeled by #{1), measured in litees per hour, where » is given by the piecewise-defined function
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{ay Is r continuous at £ = 57 Show the work that leads to your answer.

b) If not continuous, describe type of discontinuity and justify.
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Let / be the function defined above. Which of the following statements about f are true?

. f‘/lw J bas alimit at x=2.
X 1L f is continuous at x =2,

X L 1 is differentiable at x=2.
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