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1. (8 points) The line through th . C(l, 0, -2) and radius 3 p· e pomts P(2, 4, -2) and Q(2 -1 3) . of tangency. . md the equation of the sphere 've t' is tan~ent to the sphere with cente ' c or equat10n for th r r 'L.. e me, and the point 
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2. (10 points) The two parts of t his question are not related. 

(a) DetermineA the following are True or False. You do not have to justify your answers. 

• T (!} Two lines parallel to t he same plane are parallel. 

For any two vectors v and w , we always have v · w x v = 0. 

The point P (l , -3, 4) is on the plane 2x - y + z = 9. 

;t l \, _ (-~ j + 4 -=-~ t 6+ 4 =-- °l 
The lines r 1 (t) = (2-t, 1 +3t, 5+ 2t) and r 2 (t) = (4+2t, -5- t , 1 + 3t) are 

\](-;. ~-1 , 'b, J__ 1 'Ji -=- z~ , _, , '!.:,; 

T he points P (l , 0, 3), Q(3, 2, 1) and R (O , 3, -2) are on the same line. 

v~~<~ ,~ ,-~/ ?~-:: z-, ,3, -s/ 
• Q F The line r (t) = (1 +3t, - 3t, 1 - 2t) is on t he plane 4x + 2y + 3z = 7. 

~ ( I+ 3+-\ + ~ t -3t-) -t 6 ( 1-1 t \ -= l1+1 l l:: -f:J t t 3-b t:::: 7 
(b) Under each picture, write down the name of t he curve, t he equation of t he surface graphed with 

t he curve and t he name of t he surface. For example, r 5 , x = 7, plane. You have to get all t hree 
right to get t he point for t hat part . T he z-axis points up in all pictures. 

r 1 (t) = (2 cos(t), 3 sin(t) , 5 sin(8t)) r 2 (t) = (2 cos(8t), 3 sin(8t), 5 sin(t) ) 
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3. (10 points) The following questions are about t he t riangle with vert ices A( l ,0,3) , B (2, 5, - 1) and 
C(-3, 2,6). 

(a) ~n~:4he an;le at vertex :~ UJ ~ (\ -:=.. _ 4 + \ O -\ 1, _ 
T\ \.) ::: <. \ I ') I - '-t I tt ----u -=. < -4 
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(b) Find t he equation of t he plane containing t he t riangle. Give your answer in standard form. 

~ ----'> r ~ ~ ~ ~ "t=- f\~'1-f\L:: I 5~ -4 "'[1'5+8 )1- L'ii-lb ~~+ [2t1D)k: 
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(c) Drop a perpendicular from vertex A to side BC. Call t he point where it intersects B C point E . 
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4. (12 points) Given the vector function r(t) - I 2 . 2 the curve it traces in space - \ t sm t, 2t, t cost) answer the following qu t. b · es ions a out 

(a) Compute the length of the curve f t -r I l t)::. < H ~ l Yl l:-t 'r2.. ~· ~ '. ~ i I H wYI: - t Ls n'l t 7 
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(b) Find the vector equation of the . ~f ( 11 \ - J 0 ~ 1T ~~g~~ne to the~~e(at tre p~nt where t = n:. ', 
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