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Name: Date:
AP Calculus AB: Total Distance Ms. Loughran

Let s(t) represent the position of a particle at time z. We know that s'(#)=v(¢). In other

" Y dui vabve of poibon 1 voluily

What does J%v(t)dt represent? S (t,) -s(t 1)

h
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How would we find the total distance traveled by the particle over the interval [¢,,2,]?

£
Therefore, total distance = S \V UC) d\" dt
€ |
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Examples:

1. A particle moves along the x-axis according to s(¢) = 2¢> —21t* + 60t —14. Find

the total distance traveled from t=0totr=7. 2
v(t)= bt -Yat+b0
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2. A particle moves along the x-axis with acceleration a(t)=2¢t—-3,1>0. At
t =0, v=2. Find the total distance traveled from r=0 to r = 3.
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1982 AB 1

A particle moves along the X-axis in such a way that Its acceleration at time t for t>0 is given by a(t) = :
When t =1, the position of the particle Is 6 and the velocity is 2,

(a) Wrlte an equatlon for the velocity, v(t), of the particle for all ¢t > 0.
(b) Wrlte an equation for the position, x(t), of the particle for all ¢ > 0.
(c) Find the position of the particle when ¢t = e.
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1998: AB-4

Let f be a function with f(1) = 4 such that for all points (x, y) on the graph of f the slope is given
3x* + 1

2y
(a) Find the slope of the graph of f at the point where x = 1.

by

(b) Write an equation for the line tangent to the graph of f at x =1 and use it to approximate f(1.2).

2, _
(c) Find f(x) by solving the separable differential equation % = 1"—2—;—1 with the initial condition
fa) = 4. |

(d) Use your solution from part (c) to find f(1.2).
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(b) The equation of the tangent: y -4 = é—(x -1) or y=
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Rectilinear Motion Revisited Packet
For any questions in this packet prior to 2000 do not use the graphing calculator.
(Use of graphing calculator on AP exam began in 1995.)
Then follow these guidelines:
2000-2010 #s 1-3 are calculator active and #s 4-6 are non-calculator
2011- present #s 1-2 are calculator active and 3-6 are non-calculator

1987AB1 i on DA-2F

A particle moves along the x-axis so that its acceleration at any time 7 is given by
a(t)=6t—18. At time 7 =0 the velocity of the particle is v(0) =24, and at time 7 =1, its
position is x(1)=20.

(a) Write an expression for the velocity v(7) of the particle at any time 7.

(b) For what values of 7 is the particle at rest?

(¢) Write an expression for the position x(#) of the particle at any time 7.

(d) Find the total distance traveled by the particle from 7 =1 to 7=3.
1991 BC1

A particle moves on the x-axis so that its velocity at any time 7> 0 is given by
v(t)=121 —361+15. At r=1, the particle is at the origin.

(a) Find the position x(7) of the particle at any time 7> 0.
(b) Find all values of 7 for which the particle is at rest.
(¢) Find the maximum velocity of the particle for 0 <7<2.

(d) Find the total distance traveled by the particle from 7=0 to 7=2.

1997 AB1

A particle moves along the x-axis so that its velocity at any time 7 >0 is given by
v(t)=3t* =2t —1. The position x(¢) is 5 for = 2.

(a) Write a polynomial expression for the position of the particle at any time 72 0.

(b) For what values of 7, 0 <7< 3, is the particle’s instantancous velocity the same as

its average velocity on the closed interval [0.3] ?

(c) Find the total distance traveled by the particle from time =0 until time 7=3.



.s-axgsts? tilat its velocity at any time ¢ > 0 js given
; = 1, the particle js at the origin.

gind the position *(2) of the particle at any time ¢ > 0
ind all values of ¢ for whjc, the particle is at rest.
Find the maximum velocity of the particle for 0 < s < 2

Find the total distance traveled by the particle from ¢ = 0 to ¢ = 2
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