Calculus Maximus WS 7.2 II: Param & Vector Review
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Worksheet 7.2 II—Parametric & Vector Review
Show all work on a separate sheet of paper. A calculator IS permitted, except on problems 1 & 2.

1. (No Calculator) The position of a particle at any time 7 > 0 is given by x(¢) = -2, y(t) = Et

x=k -2
(a) Find the magnitude of the Ve1001ty vector at ¢ =
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(b) Setup an integral expression to find the total distance traveled by the particle from ¢t =0to t =4.
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(c) Find & a5 a function of x.
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(d) At what time ¢ is the particle on the y-axis? Find the acceleration vector at this time.
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2. (No Calculator) An object moving along a curve in the xy-plane has position < (2).»( )> at time ¢ with
_ 1 = (X, y1©)
the velocity vector v(¢) = [t— , 2tj
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(a) Find the position vector.
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At time ¢ =1, the object is at (ln2 4)
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(b) Write an equation for the line tan
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(c) Find the Eagnitude of the velocity vector when ¢ =1
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(d) At what time 7 >0 does the line tangent to the particle at )> have a slope of 12?
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3. A particle moving along a curve in the xy-plane has position < (). »( )> with x(z) = 2t +3sint and
positionis y =7
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(t)=1t" +2cost, where 0<¢<10. Find the velocity vector at the time when the particle’s vertical
X(L) = 2t +%cin€ = Y
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Calculus Maximus WS 7.2 II: Param & Vector Review

4. A particle moving along a curve in the xy-plane has position <x(t), y(t)> at time ¢ with

8| = % =1+ sin(t3) . The derivative % is not explicitly given. For any ¢ > 0, the line tangent to the

curve at <x(t), y(t)> has a slope of #+3. Find the acceleration vector of the object at time ¢ = 2.
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5. An object moving along a curve in the xy-plane has position <x(t), y(t)> at time ¢ with ? = cos(e’) =)
t

and % = sin(e’) for 0<¢<2. Attime =1, the object is at the point (3,2).
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(a) Find the equation of the tangent line to the curve at the point where 7 =1.
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(b) Find the speed of the object at 7 =1.
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(c) Find the total distance traveled by the object over the time interval 0 <7< 2.
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(d) Find the position of the object at time 7 =2.

— z 1 LI
5(>= < (N rg' x(&dE, \3(D+ &3&\0\4—:}
s B KEeR, 2t Py e~

© <2.,695,.6F5>

*® ta[c:<3 + Sf@,) Ax, 2+ ST(?5J¥>

Page 3 of 4



Calculus Maximus WS 7.2 II: Param & Vector Review

6. A particle moving along a curve in the xy-plane has position <x(t), y(t)> at time ¢ with

y) = % = sin(t3 —t) and Y _ cos(t3 —t). At time ¢ =3, the particle is at the point (1,4).

~ dt

(a) Find the acceleration vector for the particle at ¢ = 3.
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(b) Find the equation of the tangent line to the curve at the point where ¢ = 3.
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(c) Find the magnitude of the velocity vector at # =3.
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(d) Find the position of the particle at time ¢ =2.

s = <>c@+ sz'/@ a, YD+ g;\f@

= < | + S5 xat , 4+ 332\\5'(&\}4:>
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7. An object moving along a curve in the xy-plane has position <x(t), y(t)> at time ¢ with

Wl = % =2+ sin(et ) The derivative of % is not explicitly given. At ¢ =3, the object is at the point

(4,5):: (x(‘s’)} t&(;))
(a) Find the y-coordinate of the position at time ¢ =1.
\
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(b) At time ¢ =3, the value of — is —1.8. Find the value of % when 7 =3.
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(c) Find the speed of the object at time 7 =3.
Speed ot £ =3 i V) = Vi) +y65
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