Answers to the Fall 1999 Exam 1.
(a) 5V/35

(b) 6 = cos™'(—5) ~ 99.6°
(c)d(x—1)—y+3(z—2)=0
(d) 7(t) = (5,—1,3)t 4+ (1,0,2)

(a) False. Since ar = 0, we have @ = axN. And ay = rv? = 9k, note k £ 0 for an ellipse.
Thus |d| = 9k # 0.

(b) False. |v] =3 #0.

(c) True. |U]| =3 <= 7-=9=0ad-0+0-a=0 < a-7=0

(d) False. At each instant the acceleration vector is perpendicular to the velocity vector. So
they can’t be parallel.

U(t) = (1,2t +1,—1 4 cost), 7(t) = (t+ 1,t> +t,—t +sint)

r=t+1,
y =1+t
z=—t+sint

(a) 7= (sint, cost,sin 2t)
(b) ¥ = (cost, —sint, 2 cos 2t)
(¢) @ = (—sint, — cost, —4sin 2t)

(d) |U] = V14 4cos? 2t



L a-v —8cos2tsin 2t
(e) ar = Dy|v] = =

] V1 +4cos? 2t

lax vl 1
(f) k= BE :5att:0.

(e) ay = k|v]> =1 at t = 0.

(a) Je = 6zy — 1227

fmz = 6y — 24x

fy =32 —6y*+7
fyy =—12y

fxy = fy:r: = 6z

(b) —=6(x —1)+4(y—1)—(2—5)=0



