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PARAMETRIC EQUATIONS, VECTORS, AND POLAR COORDINATES ¢ 251

14. ANSWER: (A) The speed of the particle is 100 - 107 + 42 |

1048 | 2

i[Slt:'eed] = S = <0.
dt et 24100-10t+4¢£ |, 2494

Since the derivative of speed is negative, the speed is
decreasing. In other words, the particle is slowing down.
(Calculus for AP 1st ed. pages 653-655; EU 2.3; LO 2.3C; EK
2.3C4; MPAC 2) :

dy
dy _dr 3t*-24t+45

dx yi{f_ - -zsin(xt)
15. ANSWER: (B) dt The path has a vertical

tangent when %}t{ = —frsin(frt) =0=>t=0,1,2,3, ...

For 1.25<t <3.75 the solutions are ¢ = 2 and 3. {Calculus for AP
1st ed. pages 653-655;: EU 2.1,2.3; LO 2.1C,2.3B; EK
2.1C7,2.3B1; MPAC 2,3)

FREE-RESPONSE QUESTION

—

Solution Possible points
(a) | The velocity vector at time t = 0 is (0, 0), because | 1: answer with reason
when the particle is at rest, both components of the
velocity vector must be zero.
(b) El 3 gt A
J.\/E dt :gtz +C, = 2(0)2 +C =0=C, =0 1: antiderivative of
1 : 1: antiderivative of T
_ -1 -1 _ _ +
.[ 1+t2 dt=tan™{+C, = tan™(0)+ ¢ =0,C, =0 4: {1: both constants of
The velocity vector at ¢ = 3 is integration
2 3 . <-1> first error
= 2 - P .
[3 (3)2, tan™ 3 |~ (3.464, 1.249) 1: answer
(c) 5 3V , 2, 1: expression for speed
[§ 32] + (tan"l 3) = 3.682 ! 1. answer
{d) 9 3V ] . 1: integrand with limits
E (gtzJ +(tanﬁ1 t) dt = 5.006 - : ’1: answer .

(), (b), (c), (d) (Calculus for AP 1st ed. pages 653-656; EU 2.3,3.4; LO
3.4C,3.4D,2.3; EK 3.4C2,2.3C4,3.4D3: MPAC 2,3)
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