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Instructor: Justin Ryan
Unit I Exam: Chapters 12 and 13

Read and follow all instructions.

Part I: True or False (2 point each)

Read each statement carefully. In the space provided, write T if the statement is always true, or F
otherwise.

. 1. Thevectorx=1,2,3)is parallel to the plane 2x +4y + 6z = —7. P‘"‘f'm[th-lhf

a1

[
_I__ 2, Thearclength function of a space curve is defined by s(1) = f (L))l el ee.
0

F 3. The unit binormal vector is given by B(£) =N(£) xT(8). § - ’T"x}j (ovdsy m.hta)

F__4. Theparabola y = ax? has curvature x = 2a at the origin. x= ) al

N dT -
E 5. The unit unit normal vector to a space curve at a point is given by N(s) = K;l—. N=
N

Part I1: Multiple Choice [5 points each)]
Write the letter corresponding to the appropriate anster in the space provided.

6 - 7. Consider the line parametrized by the vector function r(¢) = (~£,3 - t,27 +1).

B 6. What is the direction vector of the line?

A.(0,3,2) B.{-1,-1,2)

C.{-1,3,2 D.(-1,-1,1)

C 7. Find the distance between the line and the point Q(0,0, 1).
A. B.

C. D.

g -
‘BN



1
8-11. Consider the vector function r(t) = <m, sin(t), te‘>.

“ 8. Whatisthe domain of r?

A. (0,00)

C' (_ms 00)

_J'ﬂ'_ 9. Compute ltinar(t).

A.(1,0,0}

C.(0,L,1)

D 10. Compute ().

-2t : ¢
A. "(l—+i:2)—2,—COS t,e +te

21 ,
C. (_].IIT)Z] cost, e

A 11. Computefr(t)dt.

B. {(—00,0)

D. [0,00)

B.(1,1,1)

D.(1,1,0

5{
2t

D.(

A. (arctan(t), —cos(1), (- 1)e’ ) +c

B. (arctan(s), cos(#), (t—1)ef) +c

t
C. ( —= —cos(1), 31%" ) +c¢
I+ §I3

{
D. { —5—. —cos(1), te!—e' Y+c
t+§t3

1 t
—,Cost, e

-{hﬁ——tg?’ cos(t), (1 + et

)



12-14. Consider the vector function x(t) = (- ¢, —sin ¢, cos t).

= C' 12. Find the arc length function s(¢) for r starting at ¢ = 0 and moving in the positive ¢
direction.
A.s=V2 B.s= 2t
14
C.s=v2t D.s=—
V2

13. Reparametrize r with respect to arc length.

A.r{s)= <——\/§_£ —sin(%) , COS(%»

B. r(s) = (—s, —sin(s), cos(s))

C. r(s) = (-1, —cos(s), —sin(s))

D.r(s) = <-—%, —ssin (é] » SCOS (é»

A%

- -1 } I} ¢ L
jl - { G E “‘(@)l 2#:1 Ly
—— 14, Compute the curvature function x(s). T < LRI '

A.x(s) = % B.x(s)=sv?2 JT(S) < 1“"(3‘7-) 6‘”(41)\
C.x(s)=v2 D. x(s) = %

ey " \)4"“ &) rjoi(n)



Part III: Short Answer [10 points each]

You must complete all five problems in this part. Show enough work. Clearly mark your final
answers. Partial credit given when deserved. o

15. Consider the space curve r(f) = {cost, sint, ). Find T,N,and B at t = 1.
F0)= Ceady skt

F®s (—c.;.-{l cardy 1Y

Ol Jsigeretert  =JT

Tie)= <—_i g :
@sw%,ﬁasic! @>

TH- <'T’rz_ cost, :—égi“{} 07

ﬁ(-{'j: (“OQJC! -Qfm{’ a>

E’Jw): Ttw) v 0 (%) > 1
<O" \fif—\f‘z>




16.

T0= {a sty asiut)
P {-a St nw)£>

llé(e)ll: Ja‘;‘;lé t at et SF'-‘-Q
5‘{( g ﬁAu. 0-{: =) ‘{::‘—
F‘(S) = (a toy (%,\’ RS (-i))

O\

& ) yos(2))
= (g eald), )y

17.

[
20 = (Frol g

- —r——

JTe for ‘
o)z 8x-4¢  flo= o,
)= g-nxt fll= 8

£40)50 {wrlfw oo cuwe 3
Cow Cave uf wud OR

WS X0 05 a logal  paikimam,

Hewee N = <o,

Y

Show that the curvature of a circle of radius a is constant, x =

E-] Ll
.

1
So, v= 3,

1
: -

Ne ke 5 Thus

+ (4-4)"=

|
64

+‘-f\h

Find an equation of the osculating circle to the curve y = 4x% — x* at the origin, {0, 0)



18. Prove that the unit tangent vector field T of a smooth space curve satisfies T(#) L ‘T(z)
for all ¢ in the domain of T.

gfua,:f‘ 4 oa w..;/-l' w,cl'w F\o(t!j [['-]{'“1':14
This tmphis thab TT 2L e

d (=
F(T*T*D

19. Find an equation of the plane passing through the points P(1,0,0), Q(0,2,0), and
R(0,0,3).

fa=d-1, 207

R =~ 3
P_' { ,0)7 &x+3\7+iiﬂ

’ﬁ: <f)gI2> j
r O I




