MAC2313 Test 1 A fall JolS

(5 pts) 1. Let v be a vector with initial point (—1,—2,3) and terminal point (0,4, —2). How

many of the following are true? V=Ll 6,-5%

N3N Jreseas = | 6a

i lvl=v62 J/
ii. The vector v is parallel to (2, —12,10). x 29= <2, 12, ~19>

iii. The vector v is orthogonal to (2,2,2). 5 (1 ¢,-55 ¢2,2,25> = 2vie-ie=#7

iv. v=—i+6j—5k » (+(]-5k

A0 C.2 D.3 E. 4

(5 pts) 2. The point (—14,—12,11) lies on the line r(t) = (2 — 4t,—3t,2t + 3), t € (—o0, c0).

2-4tk= - Tlu) = ¢, =12, 00
-4yt -6

B. False 47

(6 pts) 3. Which of the following is an equation of the line segment connecting the points

(2! 13_2) and (31 _1:4)? ?(H = (l-t)<1,|'-1>‘ + £ <¢3,-1,4%

= <2+f' |'-a'£" -2 4+6t>
A r(t)=(2+t,1-t,2-6t), t]0,1]

B. r(t) = (2+t,2t, 2+ 6t), t € [0, 1]
C. r(t) = (2= t, =1 + 2,2~ 6t), t € [0,1]
r(t)= (24t,1—2t,—2+6t), t €[0,1]

E. none of the above



(5 pts) 4. What is the value of [(2,0,1) x {0,-1,3)] - (1,—1,2)?

B. -8 C.1 D. -1 E. 6

top X
2 o (= <U,=C¢,-2>- Z4,-1,2> = 1+ 6e-4= 3
a -\ 3

(5 pts) 5. The point (0,1, —1) lies on the line of intersection of the planes z +y + z = 0 and
—z +y + z = 0; an equation of the line of intersection is given by:

-"’
E-:‘-<I’I‘l>; fy = <=1, 0500

>
—_—)
= >

A, r(t) = {t,1—2t,1+2t), t € (—00,00) ER Ll <o, -2, 2>
-1 {

B. r(t) = (0,1 — 2t,1 + 2t}, t € (—o0,00) T(t)= <o,1,-1> + +<06,-2,2>
= <o, 1-2t,-1+2ES

C.r(t) = (1,1 —2t,1+2t), t € (—o0,00)

r(t) = (0,1 —2t,—1+2t), t € (—o0, 00)

E. none of the above

(5 pts) 6. If u, v, and w are nonzero vectors in R?® and ) is a scalar, then which of the following
are true?

Lu-u>0 e

Wi= 120 S0 since ¥ is nonzeen

IL. If v and w are parallel then vx w=0.
‘\;x;da= NI 5in 8 = O sinee O -0,
IL (u+v)xw=(wxu)+(wxv) x
=(Gx )+ (Txw)

—[ux (Av)] x
AV)
A.only Il B. only I and III only IandIl D.onlyL II,and IIl E. only I, III, and IV

IV. (M) x v
(

-
X

<}



(5 pts) 7. The domain of the function r(t) = (x/i;2 —1,Int%,1/(1 - t)) is given by:

E-tz0 9 T2l 2 k]2 t2ro9 t7o £ 7 |
(A)(=00,-1JU(1,+00) B.[-1,00U(0,1) C.(0,1)U(1,+0c0) D.[l,+00) E. (1,+00)

= 1t>1 ar (-, -1}yl o0)

(5 pts) 8. If r(t) = {—3t2, 8, —t?), then the length of the curve on the interval [0, 1] is
PUt) = ¢-6E 0,~3t%> = IFWI: J3ee™+ 9T = +{3¢rat”

A(EP-4 B.(vBP-2 Cv5-8 |[DJWE?-8 E./5-4
| g 2 |45 3
7, g —,%Jyﬁo'w - Fe L - A E) -

k]
EX e
3 3

" w= AH3H duujzeat = {\['5)3_ g
(5 pts) 9. If r(t) = (e*,6cos(3t), 1/(2t + 1)), then f7* r(t) dt is equal to:
A. {(1/2)(e" - 1),0,In(x + 1)) B. ((1/2)(e*" —¢),0,In(m + 1))
@(1/2)(8“ -1),-2,(1/2) In(mw + 1)} D. (e —e,—2,In(r +1) — 1)

E. {(1/2)(e** —1),2, (In{r + 1)) R \ )
L 2,5 da{TH)D
L TP = ST CEE T

S\o Ce” ) beos(3t), Ten dt=<g5e , 2sin(at) , 7An 2641) I° ~<3, 0, 0> " (ze-z,"Lph(r)

(5 pts) 10. Which of the following vectors is orthogonal to the normal vector of the plane

— =57 —
2z — 3y + z = 57 M (2,-3, 1%

A.(1,0,2)  B.(4,-6,1) C.{4,6,-1) D.(-4,-6,-1) |E (1,1,1)]

4 E+ikv T-1%-| L]



(5 pts) 11. How many of the following are true?

i. The curvature of a straight line is zero. /

T e T‘:(|a v
ii. B-N=0 v
ds /

iv. () = 5 v

A. 0 B.1 C.2 D.3

(5 pts) 12. A box is placed on a flat surface and constant force ¥ is applied to the box at an
angle 8 with respect to the horizontal; if the displacement of the box is given by the vector d, then
the work done in moving the box is equal to |F||d|sin 8.

A. True \ B. Fa.lsei

We B3 W3l es®

(5 pts) 13. Let u = (4,6, —2) and v = (1,2, —1); the projection of u onto v is given by:

A.(0,0,00 B.(1,2,-1) C.(2,4-2) D.{(~3,6,—3) |E.none of the above/
V) o Ty, .
-_l;:le(t);,'\\:) C‘]*‘I'l" ')V = (—‘-g)v- 3:?= (.3,6"3)

4+t

(5 pts) 14. Bonus. Let A and B be separate points in R® and let F be a constant force applied
at the point B; the magnitude of the resulting torque about the point A is least when the angle (in
radians) between F and AB is (s min i mom)

B. /6 C. /4 D. 7/3 E. 7/2

I NENVABIGAO = ©
WI’\M—\ slhgzo 2 G:O.



MAC2313 Test 1A

Name: UF-ID: Section:

(7 pts) 1. If r(t) = (2, —3t, 2t%), what is the curvature when ¢ = 1?

- A A -~
t)= <o, -3 HED . vy Kk
vit) ) ) = VX o = o -3 #i| = <-12, v,0>
?U:)-.-(o,o,q\» o o Y
- Box 20 _'_?._.._3,
IV (O =Jakt* = K= omie (et%a)*
I - I

(7 pts) 2. Let u = (1,0,1) and v = (1,2, 1); if we decompose u as u = u + u,, what is the
ll
value of [juy||?

w- (5 (o)

! L2 1
€<|,2,1> = <3,"j’ 37

. ot I _ 2 -2 2
uL-CI,O,l>‘<3’?§!3‘>‘ <3, 3,a>
“T“‘«' _2_“<' s = % !_ _ a
1 a ? } = 3 = —_—
2 I3

. 23
1 347



What is the area of the parallelogram generated by the vectors u = {0,3,1) and

)? "
0

i J = <\, -1, 3>
o 3 |
2

1

=l

A= “<|,-|,3>”=\i|§-\*‘“| :

(7 pts) 4. Given the surface defined by the graph of z = £ — y* + 3, what is the equation of the

y, z-trace?
. 1

Y2 -hew s when Y0 '|_2= i 7_+3



(7 pts) 5. If T(t) = (1/v2) {cost, 1,sint), what is B(t)?
we I
Tn
'—T’:‘(H: -\l_L;- < —sint 0, cost> .
= N = <-sint, 0, cos t>

-, 1 :
T (ol = Z e > &

- -y
Then B-= T-x-';“ =
=
Cn;L- I smint

SmiE O COS&

!
- $V'\T_2—<cos {:J =1, sin 'ﬁ)}







