AP Calculus BC Name:
Spring 2014 Tt
Unit 2: Parametncs

“lay
Day 1 Homework - dy |d¥ _0,“.%-: —'_‘,C—"
di dxgolt s
In exercises 1-6 (#3 is omitted), Iin a) dy/dx and b) y/dx in terms of t.
a—
l.x=4sint, y=2cost 2.Xx=cost, = 3 cost
- --Jrcw\—b - 4 dhy _
& dy. et Qe G i O
4.x=11, y-—-2+lnt 5. x=t*-3t, y=t3 -
-‘j.%:-t g\dz;l = W Ay - 3> Ay . b —IRE
X T - T
6.x=t+t, y=t'—t I M (2t-3)*
du o 26\ A\ gy 2 P :
ti-'\ dx* (2t+ )3 d‘dl =0 dl|e=0
In exerc1ses 7:10, find the points at which the tangent to the curve is a) honzontal b) vertical
7.x=2+cost,y=-1+sint 8.x=sect, y=tant o .
(1), (2,20, (W), (27N (1,0), (-1,0) a5
9.x=2-1, y-wt -4t AN 10.x=-2+3cost, y=1+3sint

(1-h, 55~ 8 (240, §r+r\)& (2,9, 2,23, (1), (5,

In exercises 11-16 (#15 is omltted), SETUP the integral to find the length of the curve defined by
each pair of parametnc equations. THEN evaluate the integral using your calculator. J ‘ﬂ \ = (f'ﬂ"
+

11.x=cost, y=t+sint, 0St=<m= 12.x=-(—2-t—t33—)32, y=t+ 12—, 0<t<3

L5 S m Mg L=§) (Frup e ot =105

13. x—-—t y——t, 0<t<1 14.x =8cos t+ 8tsint,y =8 sint—8tcost,
0<t<n/2

L= [ @ v 2 owoaut T _

16.x= e-—-t2,y—t+e -1<t<2 \": Sat %k OH: -

L= {10t e (1-74)" o =y e
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Day 2 Homework G—T-TV '1. v, J

In exercises 1-8, letu = (3 -2) andv= ( . Find the (a) component form and (b)
magnitude of the vector,

1. 3 <0\,—u7 15

2. v <L\,~\O> m

3. utv < ¥ 35 ﬁ)—

4. u-v < %—I,—]v m"

5. =3 g9, =y 2 i

6. —2u+ 5V <~—\\J), 7/0'5 mq—,?
7, -:-3-u+iv <-;‘_-;-)15:7 __\Egj-

8. u-+ '—V < g Lp L.{ ?-‘—‘

' \ ? ‘
In exercises 9-12, find the component form of the vector.
9. The vector PQ, where P=(1,3)and 0= (2 -1) - »

10.  The vector OP , where O is the origin and }’ is the m1dp01nt of segmcnt RS, where
R=(2,-1)and S=(-4.3) ;
( -\, »

11.  The vector from the point 4 =(2,3) to the origin 2 »
12.  The sumof AB and CD, where 4=(1,-1), B=(2,0), C = (—1 3),and D =(-2,2)
(0,0 =

In exercises 23-26, find the unit vectors (four vectors in all) that are tan gent and normal-
to the curve at the given point.

ki@l
23, x=4r+l1, y=t+1+2\/;, =1 (ﬁ, G)( | (‘; <‘;~ ﬁ—;
ey _ ol — — N 1
e FED ot B 3-<—'a%->,<f— @
25. x=4cost, y= SSmr t= 7r./3 q(g _—'§ T
26, x=3cost, < ‘(;:;T- \F‘I—"S> < 'ﬁ;>f <ﬁ—, (-% ’
: y=3sint, I——ﬂw_;__'i{_ﬁ;> :
G G <—€ SN —
<’7:Pr’7:»n T Jetee P 2 T
2 By, (&
2 )

Scanned by CamScanner



i pim AN ENN - it = A
3 . Vo 4 ) dx*, 14 =] o B
. Ifx=t"-1 and y=¢ —2:3,then,whenr=l,?d;'r- is
2 A1 B) -1 )0 D)3 E)%
28. If x=e’cos@ and y=e¢’sind, then, when 9—— -@15 ﬁis_ww—? .y
2 dx cOMU"‘ g ™
6/ A)l B)0 C) e? D) nonexistent a = g ?'—UVD)
2’”(0 )

29. Hint: Use the identity for sin(2¢) after taking the first derivative. This makes it
MUCH easier!! 4valzt)= 281t o8t

2
If x=cost and y=cos2,then, 'ley (sins #0) is % iL_il"—‘—L———l Ut cothc
il ic R
$AE

A) 4cosf B)4 C)Ty D) -4 E) —4cot/ - Yeosk
‘—ﬂ(\n vt - LI

W

. , Ly —¢ Ivak” .
In each of the questions 30-33, a pair of equations that repregents a curve parametrically
is given.

\ .. d
Choose the answer that 1s the derivative Exz

30. x=t—-sinrand y=1-cos!

; 1- \ B 5
7S sint B) .cost C sinf I-x E) 1 c?sr
1-cost sint cost -1 y t—sint

\T?

- Zswt@ea(d  _ - D
beod - swal b

31. x=cos’ @ and y=sin’4 2 oSO S1nE
O A) tan’# B) —cotd  C)cotd @ E) —tan’ @
e

32. x=l-¢" and y=t+¢" = . S

- Gﬂb
e
A) — By e'-1 C)e'+1 D) e’—e'z’@

©
—
33. x=-1-_1_—r— and y=1-In(l-¢) (¢<I)
1 1 1-1)°
\

\
~t
\ -t —-—\—; i >
_——— \- € _//”
e e = T8

Wil 3
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Dayv 3 Homework

In exercises 1-4, express each vector as a linear combination of i and j.
1. the vector FQ, where P =(-1,4) and 0 =051 - it
) and 0 =(5) (v -5

9. the vector from the point P = (3,-—4) to the origin ~ __ %—L' P L{I

3. the vectors (a) AB+CDand (b) AB=CD, where. A=(-30), B =(02), C= (4,0),
D=(0,-3 el ol e -
%) ooy Sl () *5y

4.thevectors§a)u+v,(W(C)BU,(wwhereu=5i—2jandv=3i+4.i. .
o gi+2] (o z-uy (9 57 -0 (d) Ty

tor of a particle in the plane at time t.

In exercises 5-8, r(t) is the position vec

(a) Draw the graph of the path of the particle.

(b) Find the velocity and acceleration vectors.
(c) Find the particlc’s»speed and direction of motion and the given value of t.

(d) Write the particle’s velocity at that time as the product of its speed and
direction. . s ‘
) () ) (25BN wost)j
(@a 5.1(t)= (2 cos )i+ (3 sin t)j, t = /2 altt) = (Lo AL == (3s W‘t\c’
e T Q) speedk =L, Aire=<-}, 0
6.r(t)=(c052t)1+(2s1nt)_],t=0 u\ tht\\': 11{—[, 09 . 7
(b) vLEd= (- 28N (2eoft)y

@, 7. 1(t) = (sec i+ (tan j, t =76
ﬁ\ 8.5 = @In (t+ )i+ @ t=1 L alth= LU e (2eN ¢ — L2y
() spesd= 2 Aix-=<9, V7
vith= 25017

% In exercises 9 and 10, find an equation for the line that is (a) tangent and (b
/ curve r(t) at the point determined by the given value of t. s (b) nomal to the

oy vl = (sectFonk) i r(selBY)

i
9. r(t) = (sin t)i + (* —cos t)j, t =0 )= loectronErs e 3t) L+ (Wedt .
" , . o))
10. r(t)-(2cost-—3)1+(3 sint+ 1)j, t=n/4 =
- [} \ - 2,(%- o .-?'-'—
& () Aavougha (0, »~1=0 (A f_pUd‘ ;—; j AW (3’%? / 6'7
& D V= 2 ¢ e TG )

(o) Payouen 0, Sy ="\
L — T LA -
0. (&) \,j-(% 4—\) :%(X“tﬁ"gﬂ ¥ (o) vigd _—L(ﬁ\t‘ t—-&’Lt\J
W u-(E 1) L (@) ach= (It ) B
\'5 kﬁ _—é ﬁ_(-” (,C/\ q?_u_d_;(g’dw_’:(‘_‘(.\__g,?%—)
4
DR E TR
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Day 4 Homework

In Exercises 11-14, evaluate the integral.

o -

11.1_[[(6—6:)i+ 3V j) dr _37 + (a2 )y

x/4 =
12. j[(sin:)i+ (1+cost)j] dt O‘: + (1?1:- t ﬁ)j

v
13. J.[(secttant)i+(tan.!)]j dt \T ¥ (- Leostl )}.\r C

(Sect
14. I[%i+'§£7ildt .M“,\{’ - ,Qm\%-t\'; +C

: A G
In Exercises 15-18, solve the initial value problem for r as a vector funcuog of

" 3z \T [ —cp .

15, =3 +D"it e 1@=0 v\ = (Leen =T (5005
Y - i =
16, &= +4ni+1j, 1O=i+i (&)= (5;'{" TNty (503

17, L2 =32, =100, =8B (o (FEpO)it (—\or™+3E)y

dr -

L 1 ey o —.i
18, L5 =-i-), TO=100+10h Fo=0 N o (’%y\gk —\'(_’9{ +\0)}

32. The path of a particle t > 0 is given by r(t) = (¢ +2)i + (3t)].
. (a) Find the coordinates of each point on the path where the horizontal component of

the velocity of the particle is zero. ( (7 + %—_{ o
(b) Find %, whent=1. - )

(c) Find "%z wheny=12. _\Y

34. Colliding Particles The paths of two particles for t 2 0 are given by
r()=@t=3)i+{t-3)"j

r = F-4)i+ (¥-2);
(a) Determine the exact time(s) at which the particles collide. t =L
(b) Find the direction of motion of each particle at which time(s) of collision.

& F), (w
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