
1. Consider the following vector function 

r (t) = (sin(t) - tcos(t) , cos(t) + tsin(t)} , t > 0. 

(b) ( 4 points) On the right is the graph of part of the curve -· 
0 :S t :S 5. Show T(4), N(4) and a(4) on the graph. j\~ , 
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2. The line though the point B(- 2 
Q(O, - 1, 2) and R(O 3 - 1) . t , 3, 1) perpendicular to the pl 
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' ' m ersects it t th . ane contain.in.a th . 
a 6 points) Find the equat· f a e pomt A as shown in the . t b e pomts P (l, 2, 3) . 

,_,., ~ .on o the plane and sim lily pie ure. · 
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3 (10 . ) . pomts The tanuent li h b ne t rough the point with t = 3 to th e curve 

. r (t) = (t2 + 1, 2t + 7 t2 - t 

mtersects the plane 2x + 3 ' + 1) 
the point p. Y - 5z = 10 at the point p as sho . wn m the picture. Find th . e coordinates of 
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4. (6 points) The following curves are graphed with surfaces they are on. 

'LL- 1.. 1. 'l. ( )l. 7 l..-T~ '\~Sf~ -i;; A. r(t) = (sin(t) cos(,!.4t) , sin(t) ~(llt), cos(t)) B. r(t) = (t cos(2t), t sin(2t), t + 1} ':.t +. ~ :::i :;;. 't-1 

~\."t'.::\\..ft :;.\ . C. r(t) =(2cos(t),3sin(t),3-4cos(tl -9sin(t)) D. r(t)=(2cos(5t),3sin(5t) , t) 1.9!:\\li;-)1-~ \ 
t:+11--\-3~~o ri \.. 

~Jl l...\- t 1,-:. \ ~ E. r(t) = (~t), t, s~n@;)) G F. r(t) = ~ tsin(t) , (t - 1)2 + 3) 'f: ~ t_:x .... \\ ~ ~ 
I"). : l't\C.\ I') 

11 
\ Under each picture, write down the letter of the curve and the equation of the surface it is on. For 

"r: Wd ":>;:JI example: G , x + y2 + z3 = l. Use the curve equations to get the surface equations. You have to get 
both right to get the point for each part. The positive z-axis points up in all the pictures. 
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