
Jo LUT/ok.J5 

3 

l. ( 10 points) Find the vector equation of the tangent line to the 
following curve at (5, 2, 8) 

r(t) = (1 + 2t, t3 - 3t, 2t2
) 

I + 2t -= s -:> 21: Ll :=J 

CHECK !::'- Jt = .2_ 
1 

- 1( i}= '8'-( =:; 2 

2-li= 2(2)=- i--/' 

-1-/[IJC[ 

polN~ ( 5; 21 i') 
3) t),r2ECT/w-i VECTOQ 

,'lt:) = < 2) Jt i._JJ 4-t '> 

r1( i) = < < i 3 ( d- ' , '-1 l,. P = 

;_)~ . LU:)= <s.,,2-1r>+<-2/1, ol 

l 



2. (10 points) For the following surface, find the: 

(1) Name of the surface 
(2) Center of the surface 
( 3) Direction the surface is facing in ( x, y, z direction) 
( 4) A very rough sketch of the surface, just to get an idea of 

the general shape 

x 2 
- y2 + z2 = 2x + 8y - 6z - 32 

'XJ._ 2.)<. -1'--;'r -+ -t... '°+61:. == -3< 
(x'- I)'- _. 

1 
i _ ('y J, + ? '() i- ( t:. ~]) ] {:::: - J l 

.----- ()(- I) l - C l', -f r- '--1 ~J -+ ( i- J) t ::::- - J l + ' -+ er 

Name: 

Center: 

Direction: 

Sketch: 

' I 

/-} '1 p[n_l!,ololb Ot 1\JJo JHEEfs ( Too cups) 

( I J -~ ;- ~) 

'i- bin Ecn oN 

(x-1)~- ('1+t..t)" +1£ +(c-+1J" == - 2.i 

(x-1) l. -('-(+'-1) + (t:+ 1) \. = -lz-1( 

G (x- 1) '- + C '( -+'-I) 'el t: 1) = 3 
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3. (10 points) Find the arclength of the following curve from t = 0 
tot= 1r 

r(t) = \ 5 cos(2t), 2 - ( h) t, 5 sin(2t)) 

LOJGHI - Ji! J (x'n))'t(7 1W)'-i-c-en))' ,H 
0 

= fr (-s-..J1N(it)(il)'+c-Gf+(s-ccs(2l){lf Jt 
0 

= Jlf loo~ t3 + Joa 8rJ Jlt 
0 

- )1T alt 
d 

"" (i;1 ( 1f - a) 
=( ~)lT 

I Arclength: (~ )n 
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4. {10 points) Find the equation of the 1 . . (0, -6 1) and the r . P ane contammg the point 
' me parametrized by r(t) = ,2t _ 4 t _ 3 _) ' 't . 

Note· Write . fi 1 . . , yom na answer m the form x - + b 
some a, b, and c. - ay z + c for 

,V pon,Jrs A"' ( o1 - C1 1) 1 t "' r/ 0 
)"'- (-'l 1 -J1 o) 

c~ , ( 1):: ( 2-'-l ) /--1 J ) ) = (-iJ -2, 1) 

z) VE(fons 
--? .B::_-::::: A~::= <.-l\-:-O_}-J-+()0-1':) = (-<4/3)-J) 

}__ = A<-=- <._-<.-0) -.2. +l) ,_ ,> "" <-L, 41 o::::, 

1) No~n,,oL V£crc0_ 
-:) N-==0--xb -

\ 

J K 
-9 3 - I 
-2. '-\ 0 

\ : -01' ) _ \ =; ~I ) j + I=: ) k 

- < 0 +'-l) -( 0 -2.),) -1 (-/-0 

I Equation: X. ::: - ±- 'r + ; - I 
'-----__:______---;--~~:____-_J 

ii)~ fo!Nf: / 0 1-(11) J No/"J.MAl Vfcfon. , 

Cl Lx-o) + 2- (_ '1 +t) -10(~ -1)-= O 

lp( +L'f -+J2. -(ot: +1o--==- o 
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5. (10 = 6 + 4 points) A particle has velocity vector v(t) _ 
( 4t, sin ( t), 2e - 2

• / and initial position r( O) = (2, 3, O). 

(a) Find the position vector r(t) 

(b) Suppose further that the particle has mass m = 3. Find 
the force F(O) acting on the particle when t = 0 

r lt) 

-ii; C" == < 2..t J.-+ A ) - CcJ le) + (5) - e i- .,> 

·-zco) -r ( o) ::: < 2.. la) ~+A J - ccs ( o) + l5 
1 

- e +- C 

-=<A;-1-+~;-l+C~= <<). 310) 

HE.Nlt F(o)= J Cl.(o) - <-IQ) 

_ J <'._ L) ) Ccr( O) J - <./ e ) 

=- 1 ( 4; 1)-<.j 

<. I <1 51 -, 2> 
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