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Question 2

At time 1, the position of a particle moving in the xy-plane is given by the parametric functions (x(z), y(r)),
where % =1* + sin(3rz). The graph of y, consisting of three line segments, is shown in the figure above.
At t = 0, the particle is at position (5, 1). Y

(a) Find the position of the particle at 1 = 3. 2

(b) Find the slope of the line tangent to the path of the particle at t = 3. |

(c) Find the speed of the particle at r = 3.

0
(d) Find the total distance traveled by the particle from ¢t = 0 to ¢ = 2. [T 1

(@) 2(3) = 2(0) + [(t? + sin 3t2) dt = 14.377 ,- §1 : expression for (3)

y(3) = -1 L 1:answer

(x(3),y(3)) = (14.377, -0.5)
(b) dy  dx __ dy 5. § 1:chain rule with respect to x

de dt ~ dt " 1:answer

SLl =3 4 sin(3-8) = 9.956

t=3

dy — 1

dt|,_, ~ ®

dy _ G _

G = & = 00%

5- { 1: expression for speed

(c) Speed =/(4)2 + ()2 = /0.9562 + ()7 = 9.969 A 1:answer

@) [/ (%2)2 + ()2 dt - expression for arc length

1
3: [ 1 : splits up integral
— 2, /(d dy
- fOl (dt )2 + (dg)Zdt ) 1 1 - answer
= [y /(12 +sin 3t2)2 + (—2)2 dt+ [ /(2 + sin 3t2)? + (0)2 dt '
= 4.350
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