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MATH 251 — MIDTERN 1 3

1. (10 points) Find the vector equation of the tangent line to the

following curve at (5,2, 8)

r(t) = (1+ 24,8 —3t,2t°)

) Fot

< 142k t3—3t,2tl>=<5/z,z?>
7

je2k=5 = Spey = =2

2) Ppowr (5,2,%)

3) birece VECTOR

Fry= <Lt 4t >
< Z)q)g>

gy =g, 3= AT
4) Answea L) = <our <2,9, ot
/

Answer| L(E) = ¢ 5+2t, 217 §+&LD



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 (z,y, z direction)

(4) A wvery rough sketch of the surface, just to get an idea of
the general shape

2 — y? + 2% = 2z + 8y — 62 — 32
i 2x —yi=fy 12046 = — 32

{v_
(>(——I)L-—~|2 —(y2+?y>+(2+3‘)l—2 =—-32

—_—

x=1)' = [(y+9)'=9%] 4 (243) "= =32+ 131

Name: M PEnBOLed CF Two (RHEETs ( Tweo cu}w)
Center: (1,-4 r-z)
Direction: | Yy — b/mE&cmiom
Sketch:
l U)“’)”) J— \

(x=)t = (y+4)" Fl¢ F(2+y)'= - 22
(X=1)" = (y+49) " # (2+3)" = —2=1C = =3¢

(Dx-1)" +(yH49) A" = 33
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3. (10 points) Find the arclength of the following curve from ¢ =
tol=m

<5 cos(2t), ( > t,5s;in(2t)>

)

j 1} (x ') +(y00) 4 () dt

Qo

LEVGTH =

w—

m , L
:j \{Guw(&)(u}\(—\ﬁ) +(Sces(2t) () dt

Arclength:

(103 )
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4. (10 pornts) Find the equation of the plane containing the point
(0,—6,1) and the line parametrized by r(t) = (2t —4,t — 3,t)

Note: Write your final answer in the form = = ay + bz + ¢ for
some a, b, and c.

) PoNs A= (D)-Q/D/ R = rlo)= (‘%-3/0)
c=T= (279,12 )=(=4=2,)

_ 26 = <-Y470,-33(, 071D = <=4,3-12

—
—

.._—)

a
b= Ac= 4279 Ltk > = T H O

3) NorHaL VECTery . .

S e
N :QX£= —q 3 =1
-2 4 9
a1+ =92 |k
SRR =R =S
4y © -
_1¢+€>
— <o+q) “(O"Z))
= ¢4, 712
— 1 S —~ N |
Equation: | X= ~ 7 TR 2

' - rore ¢ 9,410
L)) EQJUATICN PONT - (O/ €) 7) ) Nen ra VEcTon {9,%)
/ .

-1)= 2+l -2z
q(x—o)+l(‘r+6)—(0(2 1)=© //,,X: Yty TS

—jo2 +l0=7°
qx +2y 12 —(0 g =—2y4l0T -2

4y = — 2y +loz —lo =12
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(a) Find the position vector r(t)

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

-2t
(a) )< <j<>td%,j;w(t)olt,jzg AED
S< 't A, mcal) 8~ Oy

<2(9) N
F(0) = < 2(Q)*+A, = ces(o) 48 =8 *C
= <A)-HYS)~I+C)= <2)3/O>

_ _ai
= 1D
= ; A= 2 q}f—: - ’_(Q:<2U+2)-Cd&)+¢\}2€
~|+8 =73 :;
""")‘C:O == |

= (t
(_5) BY NEWToN’s SEcom Law, F(D :&/ma )
alt) = V') = <¢UC°S(£))‘“I€ )

=2t
— +
r(t)= < 2tr2, —cal) +q  —e T HI> '

F0)= <12,3)712> I

HENE  F(0)= 3alo) Ty
=3 <Y, ccr(o)) —-q¢e

- 3<q/!/—q5
:(’Z/3)~,2>
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