21. The length of the path described by the parametric equations x = §t3 and y= %tz , Where

0<t<1,is given by

(A) j; 2 +1dt

(B) j; 2+t dt

©) j; ¢+ 22 dt

D) %j;\]4+z4dz

® L' +9ar
670

77. If f is a vector-valued function defined by f(¢)= (e" ,cost) ,then f"(¢)=

(A) —e' +sint (B) e —cost (©) (—e",— sint)
(D) (e",cost) (E) (e",—cost)
2. Inthe xy-plane, the graph of the parametric equations x =5¢+2 and y =3¢, for -3<¢<3,isaline
segment with slope
3 5
(A) 3 ®B) 7 <€ 3 ® 5 (E) 13

10. A particle moves on a plane curve so that at any time ¢ > 0 its x-coordinate is £ —t andits

y-coordinate is (2t - 1)3. The acceleration vector of the particle at =1 is

@A) (0,) ®) (2.3) © (2,6) D) (612) (B) (6,24)



2 2
21 C  The length of this parametric curve is given by J'; J(%) +(%] dt = I; \/(tz)2 +12dt.

7. E  f@)=(-e",-sint); f'()=(e",cost).

10. E v(t)=(3t2—1,6(2t—1)2) and a(t) = (6t,24(2t 1)) = a(1) = (6,24)



18.

15. The length of the path described by the parametric equations x = cos’t and y=sin’t, for

OStsg,is given by

bi4
(A) Ioz V3cos? 1 +3sin¢ dt

T
(B) _[02 \j—3cos2t sint+3sin’t cost dt

T
© [2 J9cos* ¢+ 9sin’ ¢ dt

bis
D) I 02 V9 cos’t sin? ¢ +9sint cos®¢ dt

e
(E) I 02 cos® ¢ +sin® 7 dt

For what values of ¢ does the curve given by the parametric equations x = £ —1*-1 and
y= t* +2¢> 8t have a vertical tangent?

(A) Oonly

(B) 1only

(C) O0and % only
2

(D) 0, 3’ and 1

(E) No value



15. D x=cos3t,y=sin3t for 0<¢<

N A

5 ()

4 2 2
L= I:/ ‘/(’3"032 tsint)? +(3sin? £ cost)? dt =IJ/ \f9cos4 tsin? t+9sin® t cos? ¢ dt

3 _ 3 _
18. C x=f-P-ly=t*+20-8y DM U8 M +4-8 o al tangents at =0,
dx  32-2t  1(31-2) 3




25. Consider the curve in the xy-plane represented by x=¢’ and y =te™* for ¢ >0. The slope of the
line tangent to the curve at the point where x=3 is

(A) 20.086 (B) 0.342 (C) —0.005 (D) -0.011  (E) -0.033

28. If a particle moves in the xy-plane so that at time ¢ > 0 its position vector is (ln(t2 +21), 2:2) , then

at time ¢ = 2, its velocity vector is

3 3 1 1 5
() @B o) o[ ® (2

2. If x=¢* and y=sin(2f), then % _

e* sin(2t)
cos(2t) © 2¢%

cos(2t)
282!

(A) 4e*cos(2t)  (B) °°S§,2‘)

D) (E)



dy

dr _—te'+e’ 1-t

_ Y _
25. D Att—3,slope—dx—dx

dt

28. A v=(¢,4t], v(2)=(§,8]=(3
7+ 2t 8 4

2. E  x=ée*,y=sin(20);

et eZt

)

dy 2cos(2t) _cos(2t)

2 ezt

e2t



6.

34.

4.

2

If x=¢>+1 and y=¢°, then d—;’=
dx

@ = ® ©) 3 D) 6 ® >

23. The length of the curve determined by the equations x = t* and y=tfrom¢t=0tot=41is

(A) I:dez
B) 2j§ﬁd¢
©) I:\/ZtTldt
D) J': 4% +1 dt

(E) 2nj:\}4z2+1 dt

A curve in the plane is defined parametrically by the equations x = £+t and y=1*+2¢.
An equation of the line tangent to the curve at 7 =1 is

(A) y=2x (B) y=8x © y=2x-1

(D) y=4x-5 (E) y=8x+13

A particle moves along the curve xy =10. If x =2 and % =3, what is the value of %?

(A) -% (B) —g © o (D) % (E)g



6. A é

dt

3. C Att=1,

(%)

, d(ﬂ) dx) 3

Q 3t thus dy—lzét dy: dx = dt =l=i

" dt dc 2t 27 dx? dx dx 2t 4t
dt

23. D L=I4\/(

‘;’t‘)z [dt)dt j 4% +1

dy

dy @ _4r+4t| 8 : :

@ __dt _ =Z=2; thepointatt=1is (2,3). y=3+2(x—2)=2x-1
praiev ey Wb e point a is (2,3). y=3+2(x-2)=2x
dt

d dx dx dx 6
4. B If x=2then y=5.x2

—+y—=0; 23)+5 —=0=> —=——
a7 dt G)+5-,

dt 5



A particle moves in the xy-plane so that at any time ¢ its coordinates are x = t* -1 and y= t-27,
At t =1, its acceleration vector is

@A) (0,-1) ®) (0,12) © (2,-2) D) (2,0) ® (2.8)

. For any time ¢ >0, if the position of a particle in the xy-plane is given by x = t*+1 and
y =In(21+3), then the acceleration vector is

2 -4 4
A 21, 2‘, C 2,—
@ [ (2r+3)) ® [ (2z+3)2J © ( (2t+3)2J
2 -4
2,——~ 2,
® [ (2z+3)2J N ( (2z+3)2)
The asymptotes of the graph of the parametric equations x = %, y= # are
(A) x=0,y=0 (B) x=0 only C) x=-1,y=0

(D) x=-1 only (E) x=0,y=1

A particle moves on the curve y =Inx so that the x-component has velocity x'(f)=¢+1 for 1>0.
At time ¢ =0, the particle is at the point (1,0). At time ¢ =1, the particle is at the point

A) (2,ln2) ®) (e.2) ©) (E,méJ

2 2
D) (3.n3) ®) @m%)



£ &y

4. D x(t)=1? -1:ﬁ_2zand—_2 w(t) =t 28 =Y 462 and =122 -12¢
dt dr? dt dt*
2 2
a(t)= [%,%) (2, 1262 -120) = a(l) = (2,0)
2 2
15. B x=£241, Fooy, CX o yoimaey), o2 4y 4
dt dr? t T2+3’ a2 (e+3)

1. C  For horizontal asymptotes consider the limit as x — t0: t > 0= y =0 is an asymptote
For vertical asymptotes consider the limit as y — to0: t - —~1= x=-1 is an asymptote

22. C J/(t)=t+l=>x(t)=%(t+l)2+c and x(0)=1=>C=%:x(t)=%(t+l)2+%

5 5.0 (312
x)=>, yO)=In>; [2,1112)



