Calculus Maximus WS 7.2: Param & Vector Accumulation

Name /< E 70 Date Period

Worksheet 7.2—Parametric & Vector Accumulation
Show all work. No calculator except unless specifically stated.

Short Answer/Free Response

1. If x=e"and y=sin(3t), find 9 in terms of £
7. ! 2t X
@D X=2e \tj' = Bers(GE)

2. Write an integral expression to represent the length of the path described by the parametric equations

) . T
Q x=cos> ¢ and y=sm2t for 0<¢r<—.

X'/—t) = 3@;'3:(*5/77'@ a’ A= 2 sintost

L= oS Greant)

rg_\/\lwcl I"D-l-@s +'D“|”“|S

3. For what value(s) of 7 does the curve given by the parametric equations x = £ —t> -1 and

Z3)) y= t* +2¢%> — 8t have a vertical tangent? )(,/.é) = 3-(:2'—2-6
l_ o, > _ | —+
Y=L 3-8 \erHeal tanaer
3 -
by __?ﬁ,ﬁi 44 _ #o
I -2t d .
32t =0
t (3L “2D=0
+ =o 3{2’ ZO
v Ry *0
% 29 g9
=0 & J’tw =7z
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Calculus Maximus WS 7.2: Param & Vector Accumulation

4. Find the equation of the tangent line to the curve given by the parametric equations x(z) = 32 —4r+2

and y(t)=1> —4¢ at the point on th here 7 =1. )N = _
y(') alepom on the curve where ¢ N x(_a - L %
a ) =2+7—4 pto (x¢id, 40
:C?’V—k?—) //ﬁ/ ‘>

~(,72)

" Ao ~ 3G9 -4
’W/é-/) L) Y
= -1
Z—

o, Z0)=—3-L(x-1)

@ 5. If x(()=¢€' +1 and y = 2¢?! are the equations of the path of a particle moving in the xy —plane, write
an equation for the path of the particle in terms of x and y.
eliming -}6_ —W\.Q, Pam Medes

2t
X= ejc*) ,ﬂ:la

- 2 ()
X-1=e 50, WT L -
+ :ﬁm [x——/} (L)l - Zéb/‘(X’l

a = Z[\(-'S/

6. (Calculator) A particle moves in the xy —plane so that its position at any time t is given by x = cos(St)

7 and y = . What is the speed of the particle when ¢ =27

K== GsinSt , 4 (=36
_\7(Z> = <—'5 5]r))D ) )7/>
Speed =\ (“baippy + (12°

= )7 . 204
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Calculus Maximus WS 7.2: Param & Vector Accumulation
7. (Calculator) The position of a particle at time ¢# >0 is given by the parametric equations
\Lalculafor),

(-2

+4 and y(t)—t —4t+4.
e

put !"T:,hr

cale” (a) Find the magnitude of the velocity vector at 7 =1.

VY= <K, Y (e = [ =5 2,230

=) ,-2>= <A B e> VZ)‘
w—/

Lom calealator o\s,h,(g as A—&@
FLrPa)fRace]  when wgly decimals

X, = x(t) =

(b) Find the total distance traveled by the particle from =0 to r =1.

W) =(-2)"
W' =2+—4

D=Z=[\(asTrers
A5

- A1
=3, or -

(c) When is the particle at rest? What is its position at that time?
When BGT”ﬂ K) =0 YH=0
x'(Jc)&g“%’b (ﬁ/l}l:o ZE’%’/O

L=z e
5«0 Pﬂhola 1S oﬂ"f¢§|'
‘When £=2.

&@,y)= (044, - a+9)
= (4,0)
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Calculus Maximus WS 7.2: Param & Vector Accumulation

5 8. (Calculator) An object moving along a curve in the xy —plane has position (x(t), y(t)) attime >0

with % =1+ tan(tz) and ? = 36%. Find the acceleration vector and the speed of the object when
t

> 2 \FE
1=5. ; - V) =) +Han(£), 2 >
Speed=\[oe5 + (4} A )
RN ,—5, _ ! H
= [l (22 ATV ()= X6, 3 (D7
— 2B.00L or 28,083 = D, [#8,6.2767
W

&
) usng T & G

9. (Calculator) A particle moves in the xy —plane so that the position of the particle is given by
@ x(t)=t+cost and y(¢)=3¢t+2sint, 0 <¢ <. Find the velocity vector when the particle’s vertical
positionis y=35.

y®=5

3L +2sint =5

3L +28Int =5 =2

£=),079.. = Greosh)

VR = <X, >
=< 018, %9147
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Calculus Maximus WS 7.2: Param & Vector Accumulation

10. (Calculator) An object moving along a curve in the xy —plane has position (x(t), y(t)) at time ¢ with

? = 2sin<t3) and % = cos(tz) for 0<¢<4. Attime ¢ =1, the object is at the position (3,4).
t t

(a) Write an equation for the line tangent to the curve at (3,4).

dy| L oy _ s
. o) T zsin]

P
S o= 440,221 (X3)

- 0. 52|

(b) Find the speed of the object at time 7 =2.

Speed= sy G
= z
" (58 +(es )
= 7,083

(c) Find the total distance traveled by the object over the time interval 0 <7 <1.

] 2 z
D/'SJ' =7 :\So \/C;'[%) ﬁ’@‘(ﬁ) I
=, ]/26

(d) Find the position of the object at time ¢ =2. _
X(z)= X (1) + Stx'g@})—g Yy (2 93(04’8 1 y b
T2 Taen@b YT F s ()t
~ 3,430 = 2.556
SO/ 7)25-/7[7'64 0‘7L 'é: Z
s (X(2), 3@) = (3.6, ‘5.55@
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Calculus Maximus WS 7.2: Param & Vector Accumulation

Multiple Choice:

T> 1. (Calculator) An object moving along a curve in the xy —plane has position (x(t), y(t)) with

? = cos(tz) and ? = sin(t3) . Attime 7 =0, the object is at position (4,7). Where is the particle
t t

when 1 =27
(A) (—0.564, 0.989) (B) (0.461,0.452) ©) (3.346,7.989)

(D) (4.461,7.452) () (5.962,8.962)
X(2) = Q/D) +§?/@Jb) jw>+jb§'(a,}e>
= 4o (% (208, F F 5 s>
= <44l 1527
( R AR 2)

_ﬁ/ 12. (Calculator) The path of a particle moving in the plane is defined parametrically as a function of time ¢
by x =sin2¢ and y =cos5¢. What is the speed of the particle at t =27

(A) 1.130  (B) 3.018  (C) (-1.307,2.720) (D) (0.757,0.839)  (E) (1.307,2.720)
Sfeeci :/é@,@)) /\’@'(ZD
— <, Xz
=[G G+ (55D
=2, 01 F9.. -
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Calculus Maximus WS 7.2: Param & Vector Accumulation

Q 13. For what values of # does the curve given by the parametric equations x = £ —1* -1 and

@ y =t*+2¢% — 8 have a vertical tangent?
: (A)Oonly (B)lonly (C)0Oand2/3only (D)O,2/3,and 1 (E) No value

Nerd Hangen™
4 _ ?0
I

D 14. The distance traveled by a particle from ¢ =0 to # =4 whose position is given by the vector
- 2 . . N DN
s(t)=(2.t) isgivenby J-2 = <z, 7= <) v'w>»

4 4 4 4
(A) j Jar+1dt  (B) 2j £+ldt () [N22 +1dt (D) [N4£® +1dt (B) 2[4 +1dt
0 0 0

D=z= j (2 ()T dE

(e e

Page 7 of 7



