‘@ATH 231 Quiz 1 |

Please work the problems in the white space provided and clearly box your solutions. You
are allowed one 3" x 5" notecard. Enjoy! This quiz has 3pts of bonus credit.

Problem 1 (0.5 pt) Parametrize the line-segment from P, = (3,0,7) to P, = (10, 10, 10). Also, find
the distance between P, and P.

Cltl = Pook(hop) = (3,07)+4(3,10,3) =[K3r74, 10k 7530)
0/(3,’3]://3-5//'*‘- J75 1o"‘+§" = K Iss = /a 57,

Problem 2 (0 5 pt) Find an integral which represents the arclength function sta.rtmg a,t t =0 for
t) = {t?sin(t), ¢, 5 +3) DO NOT ATTEMPT THE INTEGRAL.

W" = <3/'{‘.rm;t + £ tr £, h (2;t+3j > 3/ /z‘)

S(t) = f //Tf“///d“ U\/[&Mnnu-ﬁ-u a;mﬂ + 1 + wﬁ o{by

Problem 3 (0.5 pt) Where does the helix z = 7cost, y = 7sin t, z = 3t intersect the z = 7 plane ?

2 =T = 34 od rthttrechon we ARS 4 =T

Ahns X = Fer§=T0 geqanl®) =L - (2 2F g
Problem 4 (0.5 pt) Suppose A =2, B=3 and A5 = 3. Find the angle between A and B.

—‘- Lo, e = f\_‘_i S~ NN | N — I

A = ABcty S Cer @ = s 55 > 2 0= §l_

Problem 5 (0.5 pt) Find the spherical coordinates of the point (1,1, /7)
/ = ,}}(7-4.\{-&27- = '[-&-]4.'.,1:\[_?:-3_
| @ o _}_un—f(_k'é‘__} -:"}’Mn'//l = Tr/‘_/ (’aw:\‘f' A,% 1l OUWH‘/, I"%Ky}
= - I P ~t| {7 —
= - = (S = B 0 . ~
fa €cor+' c}: [ e ] os [ 3 ] = au§.|3 ,-](F/ d:( 19):[3/ 0'770?,'*?))

0.440% radina,,
Problem 6 (1 pt) Find the point on the plane z + 2y + 3z = 6 which is closest to (3,5,7).

Looh dor inkerrechion of ik F(ﬂ—:_ (3’,%?)-}}[‘ (l,2f3> and /{[‘-@./J{CLM
\_’W’f’_\

X =3+t ‘
Sk I+ 41101 = 3 =515 } Ritgrra = &
Wt +39 = 6 Z =3
4t = 28

£=-2 - "ri[-—z) = (3,52 -3¢, =



Problem 7 (0.5 pt) Let P = (2,0,3), @ = (1,—3,0) and R = (0,0,1). Find a para,metnzatlon of the
plane which contains the points P, @, R.

F‘(S,f): P+s(a-7») +f(R—P) | <&/4:/

=\(2,0,3)+s <1 - —3)+7l'< 2,0, —2>

8
Problem 8 (0.5 pt) Find the Cartesian equation of the plane which contains the points P, @, R of the
previous problem.

,B:Qfé; 6se ’]‘Z,/"\W 754%1 /u/MH.

BxA X 3 2] A
BxA = dob .3 o -2 =><(-5)—§(6—2)+ é\(g)=<__6/__tf/ €>
=1 =3 -3 . ‘-—-—_?___,.-
We J/Law/a’ (,}’\.E.Gh/ !’.l_\'.ﬂ? = O aad B =0, Yrp e nu{r)mJ
1 : A ol
Thus, (=6 (x-2) — Y4y + 5(2_3) =) plens

Problem 9 (1 pt) Find the volume of the pa.rallel-plped which has edges which line up with the vectors
=(2,0,3), B= (1 —3,0) and € = (0,0, 1).

Vol (A T) :/gws[g -3 ?j/: /z (-3) — 1 (o) +a(9)] = /LG/ = @

or Ui \ﬁ- LExE)J-

Problem 10 (1 pt) Let 7(t) = (1,4?,te’). Find the parametrization of the tangent line to the given
curve at (1,1,e). €2 ok ¥ = | sinhe (\ ;}" *e-*')'-(; /, €)

= ﬁc‘ = A=z
-%—\i = <Q)! 2;[—{ ei-{—;{—e*> d oy 1\-@5\"7_-_6 = e | ]t_”_{
vy = (o, 2, et+ed = (o,2 zed

Eﬂ*): (1,0, e)+ £<o,2,2e> = ( l).H;d-/ e+ Qei)j

Problem 11 (1 pt) Consider a circle centered at (1,1,3) which lies in a plane parallel to the zy-plane.

If the circle has radius 2 then parametrize the part of the circle with z > 1. (include the
domain of the parameter in your solution)

z=23 [
@ < l + Q Co;){' [+ ';l.rmi‘ 3> ‘ﬁv = ——E/

o /{)\}




Problem 12 (0.5 pt) Find the projection of A = (1,2 ,2) in the B = (1,1, 0)-direction.

2 AG e [+2 =
i ()= G 208 = (B3 - L2 <

Problem 13 (1 pt) Let A, B be constant vectors. . Let F(t) = cost A +sint B. Calculate J F(t)dt and
also calculate dF /dt.

[EHIdt = [lot B +rat &)t
= (fur;r‘c[t")ﬁ-l—ﬁﬂ;?“oﬁ{')g
= (f;%;f-f-q)ﬁ + (~est+ ¢ )8
:E‘r:\){’ﬁ —to A 6 +E}

Problem 14 (2 pt) Let G = cos(t) A+sin(t)B where A, B are nonzero constant vectors. If G is constant
then determine the angle between A and B.

2

"= G- &= (coh A qintb) (ufﬂﬂwf 8)

= Eart# A {-\ + Sinfcort A-8 +.r:n7l~¢a_,-j B:A +Jin ot é‘é‘
= [cos’t4sinH] + Qsintfent A8

= | =F s‘/;(;f)/fl\-§ /l*\nmt.a A\'é\zo
<

”’[G/ 26dé — o - acqr(:.z;f)ﬂe \-) = (8= - )

Non 24'/0 94’/ nan, A

Problem 15 (2 pt) Suppose #(t) = (2t, —sint, cost) is the velocity of a ninja hound which is at (0,1,0)
at time ¢ = 0. Calculate the position 7(t) and acceleration @ at time ¢. Also, calculate the
tangential and normal components of @ (find ar and ay).

—

fle) = (0,1,0) = (°,1,0)+ € -~ C=
T [r %) = <% tog £, fmi()yéi’pw%bn

V) = L2k, —riaf, wid)d = ”[’" = Fh) = (4 wtsntd>+ C
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Problem 16 A surface S has parametric equations as given below:
z = sinh f cost, y = sinh 3 sint, z = cosht.
Find the Cartesian equation of S and identify the surface.
Problem 17 Suppose A« B = 0 for all 5. Show A = 0.

Problem 18 Find all vectors A for which A« % =3 and A x Z = 0. If there are many solutions then
characterize them in your solution.

d. .« df - .dA
Show —[fA] = —A+ f—.
Problem 19 Show dt[f | 1 +f o
Problem 20 Find the parametrization of the curve of intersection of the plane & — 2y 432z = 1 and the

cone ¢ = /6.
Problem 21 Let f_l', B be nonzero, non-colinear vectors. Let C be a curve parametrized by:
F(t) = 7o+ F(H)A+ g(t) B

for £ € R where f,g: R — R are smooth functions. Find the torsion of C.



