Calculus Maximus WS 7.1: Param & Vector Intro

Name K E Date Period

Worksheet 7.1—Intro to Parametric & Vector Calculus
Show all work. No calculator unless explicitly stated.

Short Answer

1. If x=¢>—1 and y:ets,ﬁndﬂ.

d
dy _4® )
X~ Xl

2 +
= 2+ e
Z4+

2. If a particle moves in the xy —plane so that at any time 7 > 0, its position vector is ln(t2 + 5t),3t2 > ,

W
—

find its velocity vector at time ¢t =2.

3. A particle moves in the xy —plane so that at any time ¢, its coordinates are given by x = £ -1,

y= 3r* —2¢. Find its acceleration vector at 7 =1.
D=1, 328D
Sty =)= <5 20D
B0 = VW= =20 3£ 12E>
ﬁ[& =<z0,36712p
= <20,24>
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4. If a particle moves in the xy —plane so that at time ¢, its position Vector is <s1n(3t — —j 3t > find the
velocity vector at time ¢ =

6/

g:__’\?; <’§ces (3{:’%\} >
V{J}j) = Beos (1) ), 3—;r>
- <-3 , 2T >

5. A particle moves on the curve y =Inx so that its x-component has velocity x'(¢)=¢+1 for t >0. At
time ¢ = 0, the particle is at the point (1 O) . Find the position of the particle at time ¢ =1
S
X)) = x{o)—rj NI ) % e x=2
(3)=4.%
= Z z,
+ S (£+Ddt 3

0 —t—l'-’;l\ So, at = -7%2,}30 ke

| < at 7/>
) hp=C%,
X)) = N

6. A particle moves in the xy —plane in such a way that its velocity vector is <1 +1,t > If the position
vector at 1 =0 1is <5, 0) , find the position of the particle at 1 =2

X le)= (++¢

- & 1 e
s (2) = 5@3* <
X&) =X+ | X[ .
- 4
= 5 *S (l*é\olé Z)]+J§ L({B
= S + @—P 2{1‘ -: ! \b/&
-, E(uf@’@} A

= S

¥
= 7

\l
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7. A particle moves along the curve xy =10. If x=2 and @ =3, what is the value of dx ?

3:& dt dt
X
Ay s /4

—_—

TN T At
WAMX’ ., -/0 _ 3

Lo

%) T X
¥
be  _ t
2 TS
Hx 5
Te= 50
Xt
dt S
8. The position of a particle moving in the xy —plane is given by the parametric equations
x=£ - 51‘2 —18¢+5 and y = > —6t% +9¢+4. For what value(s) of ¢ is the particle at rest?
-2 | 1 —
WD z20 =3t B=0  yB)y=3E —r2t+9=o BOTH xcbkyd=o
s (= £ -0)=0 e O
304 -DrD=0© 2(t-9E-N=°
=3 ,1"2 2=3, £=I

%, parhele j5 ot rest
or —ZL/SB,

9. A curve C is defined by the parametric equations x = 2 and y= > —5¢t+2. Write an equation of the
line tangent to the graph of C at the point (8,—4).

Find+: when x=8

X)= 3£5 yé=2E=>

+£°=8

Page 3 of 7



Calculus Maximus WS 7.1: Param & Vector Intro

10. (Calculator Permitted) A particle moves in the xy —plane so that the position of the particle is given by
x(t) =5t +3sint and y(¢) = (8 - t)(l - cost) . Find the velocity vector at the time when the particle’s

horizontal position is x = 25.

2D !
XL =25f . B, VK=<, Y>>
?éjjs.”;:~26 =0 = <7 008, -2.2287
s/n _ o a 4>
= 6‘ 44’5_” _74- ({7’0 s K ber numancoénl/aﬁvé
ﬁ ¥ 42%- [E8) on caleulator:

Free Response:( 5 | ]>
2
11. Th iti f icl img is oi =2 =24
e position of a particle at any tlms given by x(¢) =t~ —3 and y(¢) 3 t
(a) Find the magnitude of the velocity vector at time ¢ =5.
KW=zt 9= 2E
T/A: <2,t y 2t >
7(9) =< 10/607

|yl = Vo™ #%0*

{2600

= /D\l—
(b) Find the total distance traveled by the particle from t =0to ¢t =
Are )em _ S 4%2 (/+£1> e

o =Pt - SW Fat —zﬁwwﬁé
7/(7/ (/"”’L:’
-gb W‘% .z @%_ ]

(c) Find Z—y as a function of x.
* (ot £1)
Eliminre &Paraw»e-ﬁer ls+.
X=£-3 ,9% 3 Z L
z V2
X+3=t éoj S X—Pg ]

@:-&/ ':_'hl X+

8_ = ,,(K_,,,))
é<+3)
M e
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12. Point P(x,y) moves in the xy —plane in such away that ax_ 1 and Yv_ 2t for t>0.

dt  t+1 dt

(a) Find the coordinates of P in terms of f when =1, x=In2,and y=0.

X/é)’:g__f;r(g{’b \\3({:)=&Z-(5al-é/
= fuletre = £we
when £=1; =1+ C
w hen _ - O
t=lx=b2: %7—:%2“ 97 c=-]
£=o S, Yo =£-

) xo= btn] | o, F;My(w%w«k

(b) Write an equation expressing y in terms of x.

X -6,253[ eliminate e Faf‘aMer‘Q—f-
Xefultr| 9= £

= |L+1] w y=( f‘l
et e20) =)
t=c -l

(¢) Find the average rate of change of y with respect to x as ¢ varies from 0 to 4.

c 4 — 0
= (v%1)= (1)
2n (441) = D (04D

/6

(d) Find the instantaneous rate of change of y with respect to x when ¢ =1.

dy_ g

XX
= Z£
)

£+l
= 2+ (—&H)

=
=1

A\r :3_@//3_@
2o
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13. Consider the curve C given by the parametric equations x =2 —3cost and y =3+ 2sin¢, for

_zgtgz' )(’[é): 35.‘,.—5 \‘3!563 =Zcost
2 2

(a) Find % as a function of «.
X

dy _ yety
I ()
= Zeevt
Zoink
= Z’goﬂ’-ﬂ:

(b) Find an equation of the tangent line at the point where ¢ = z

P (), g ()33
- (7’- ?,%/3+ ﬁ>

i

- co-/'g

. Ay
. T

t\:‘\

-

z
2

=
32

% Z&) T(Z—f/_?j* %’ [x~(2~3—,%>>

(c) (Calculator Permitted) The curve C intersects the_y-ax/istv@e\. Approximate the length of the
curve between the two y-intercepts. X(L) =D

2-3est =0
t=—-0 84/ .7
L= 0.84/... "B

B = 2
4 :L\ (35ird) + (st 4

=2, F5b or 3.F5F
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Multiple Choice:

C 14. A parametric curve is defined by x =sin# and y =csct for 0 <¢ <—. This curve is

(A) increasing & concave up (B) increasing & concave down

(C) decreasing & concave up
(D) decreasing & concave down

(E) decreasing with a point of inflection

X/:cos—l: y g':—c,sd:co—l”é

E{A‘ _ —csctcott .‘j,ij,—; = %"ﬁ[‘%\:’%

T T ast S S
= | et | -3
= Sint smﬁ ast = 2(sinkVask)
= —(Sm-é) 2 ost
= szt = ?lhz_f

e e (%), j«i< o for £/, jf-> o
So Curve. 1S decressin 2 %o, Carye is concave WP -
C 15. The parametric curve defined by x =1Inz, y =¢ for >0 is identical to the graph of the function
(B) y=Inx for x>0  (C) y=¢" forall real x
(D) y=¢" for x>0 (E)y=1n(ex)forx>0
X = [/m'l':jj—:/—lsj +>o0

Climingte Taréme;l-e/(

(A) y=Inx for all real x

X:,@ML& 370
5)} )4_ JM w>0

J=e/57o ¥xe TRe

é 16. The position of a particle in the xy —plane is given by x = > +1 and b ln(2t + 3) forall #>0. The
acceleration vector of the particle is

2 4 4
A) | 2t, B) | 2t,——— O|2,——>
( )( 2 +3j ( )[ (2z+3)2] ( )[ (2z+3)2j

2 4
v [ﬁJ dar

2 =L, I (D>

<|

= <Z‘(7/ ze+2> 2t Z(Zt+3> >
- <o 26t ED

—
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