MAC 2313

Exam 1
A.. Sign your scantron sheet in the white area on the back.

B. Write and code in the spaces indicated:
1) Name (last name, first initial, middle initial)
2) UF ID number

3) Discussion Section number

C. Under “special codes”, code in the test number 3, 3.

D. At the top right of your answer sheet, for “Test Form Code” encode A.

. B C D E

E. This test consists of multiple choice and free response questions. Make sure you check for
errors. In the tear off sheet part you need to show full work in order to receive credit. The time
allowed is 90 minutes.

F. WHEN YOU ARE FINISHED:

1) Before turning in your test check for transeribing errors. Any mistakes you leave in
are there to stay.

2) You must turn in your free response exam and scantron to your proctor. Be prepared
to show your picture ID with a legible signature.



MAC2313 Test1 A Dprng A0l

(5 pts) 1. How many of the following lines are parallel to the line r(t) = (2 + 2t, —6t, —3 + 4t)7
V=42,-6,4%

i, r(t) = (3 — 26,2 — 6t, -3 + 4t)7 .

1 l‘() ( ? ) <on . 6-113,‘2)

ii. r(t) = (2 - 2t,6t, -3 — 4t)? v~
iil. r(t) = (3 4 2t,2 + 6t, -3 — 4t)? X
iv. r(t) = (6 —t,—3t,2 + 2t)7

A0 B.1) C.2 D.3 E. 4

(5 pts) 2. How many of the following are necessarily true?

gealar
i. Two vectors are orthogonal if their dot product is equal to the zero vestor. >

ii. Two vectors are parallel if one vector is a scalar multiple of the other vector. v~
iii. Two planes are orthogonal if the normal vectors to the planes are orthogonal. v~

iv. An equation of the line segment connecting the points (1,2,0) and (-2,4,1) is given by
r(t) = (1-3¢,26006,t), t€[0,1] X $=¢-3,2,15
(t-32, 242,17

A0 B.1 10.2, D.3 E. 4

(5 pts) 3. Given the vector u = (24 ¢, —3c,8 + 2c), what should be the value of ¢ so that u is
orthogonal to the vector (2,2, —1)?

A -2/3 B.0 C. -1/3 D. 4/3 E. none of the above

a73%e] v @ -3¢} - (Bide) = O

Yr -be-8-2€67°0
be - =Y
e



(5 pts) 4. Let u and w be vectors in R? such that flull =2, ||w|| = 3, and u x w = (1,-2,2).
Assuming the angle between the vectors is less than or equal to 7/2, this angle is given by:

”L.J)!wl\ = hr,q; 1 = Ja = 3 lut flwll 1B = =inB =32 = 51,08 = i/;\_ 38 = T._.E

A.sin"'(1/v2)  B.cos'(1/v3)  C.cos'(12/v6)  D.sin"'(v3) |E. w/f;}

(5 pts) 5. How many of the following points lie in the plane containing the point (-2, 0,3) and
with a normal vector {0,1,1)?

i (0, 3, 0) v -m
ih. (1,-2,1) X

i, (1,2,1) v

iv. (2,-1,0) X

A.0 B. 1 @ D. 3 E.4

(5 pts) 6. For a curve r(t) = (3+ 2t,t%t2+t), t € (—o00, 00), the curvature at ¢ = 1 is given
by: r'=¢a,at,ae0> , ' €0,3,35 5 '0) = ¢2,2,3>

o
A.V30/(VIT*  B.v24/(v22)® C.6/125 D.12/5 |E. 6/(VT7)? ; a3 |=4-2,79,42
0 A &

i (lxruu = i"{”ﬁ‘*‘“ﬁ = 43— N A @
, D K= o=
e b= Juey = 17 ok
(5 pts) 7. Let u=(0,6,2) and v = (0,2,4), then u, is given by?

A. (0,-1,3) B. (0,3,1) C. {0,4,8) D. {0,2,4) E. none of the above

u”-;li*g v = ?:-«OV U:‘;{Olzlq>

13

WP s Co,b2 ) = <0,2,90 7 <0,M725



(5 pts) 8. A parametrized curve defined for all ¢ has a unit tangent vector given by
T(t) = (1/v/10) {— cos2t, —3,sin 2t). The Principal Unit Normal vector to the curve is given by:

A. (1/2V10) (sin2t,0,~cos2t)  B. (1//10) (~sin2t,0,cos2t) | C. (sin2¢,0,cos2t) |

T'= f5 Cdsindt, 0, JenstD

D. (1/2) (—sin2t,0, — cos 2t) E. none of the above ‘ .
R N

2
{to
[_\? = JK’ i (297.{1&,0,?-“”"{-)

z = = dsin2t, 0, st
(5 pts) 9. Given the plane 2z — 3y — 5z = 13, how many of the following are true?

"= ¢2,-3,-5%

1. The plane is orthogonal to the plane 4z + 6y + 22 = 13.
oY, b2 -L2,-3,-53 <= g-1%-lo = —20@7

ii. The plane is parallel to the plane —2z + 3y — 5z = 0. &

ey

i, =2 (-2,3,"57

iii. A normal vector to the plane is (2, -3, -5). ./~
iv. The plane is parallel to the y, z-coordinate plane. X=0 hes n=ci, 0,05 ©
A0 B. 1) C.2 D.3 E. 4

(5 pts) 10. At a certain point on a curve in R%. T = (1/v/3) (1,1, —1) and N = (1/v/6) (1,1, 2).
Which of the following vectors is equal to B at that point?

AWVIA-LY  B/VLL-Y) CVEL-L0) | D)I/VIE)(E-3,0)

E. none of the above

' | i
Tenc =% [V 5| wm<Eig o



(5 pts) 11. The domain of the function r(t) = (1/(1;2 - 1), v4 + 2, t/e2‘> is:

A.(0,1)U(l,00)  B.(-00,-1)U(~1,0)U(0,1)U(l,00)  C.[0,2)U(L,00)

D. (=4,-1)U{(-1,1) U (1,00) @one of the above tEl, 5420 alueys
e®* 70 reer
{(~e0,-V) Vi~ yv(loo

(5 pts) 12. There exists vectors u and v in R® such that |u| # 0 and |v| # 0 but [uxv|=0.
e - = Hiath=0
B. False

(5 pts) 13. Given a plane defined by the three points (1,1,1), (-4,0,1), and (-3, 1,0), a vector
normal to the plane is given by: ¢-5,-1,0> PR= ¢-4,0,-1> = vy K
-5 -t o
-4 o -1

A (~1,0,-4)  B.(0,~1,—4) @(1,—5,-4) D.{(-1,-5,0) E.(1,—5,0)

Bonus (5 pts) 14. Assuming that the vectors T, N, and B exist at all points on a given curve,
what is the value of —2N - (5T — 4B + N)? BT -'Ma + e N/é) -ANN) = -
o o

A0 B. 2 C. —4 @-2 E. 4

= (IX'SJ“L{>



MAC2313 Test 1 A

Name: UF-ID: Section:

(6 pts) 1. Give a parametric equation (including the domain) of the line segment connecting
the points (1, —2,0) and (0,2, -3).

(6 pts) 2. Fill in the blanks:

a. A of a surface is the set of all points at which the surface intersects a
plane that is parallel to one of the coordinate planes.

b. The acceleration vector for a trajectory lies in the plane formed by the vectors and

c. For a curve in R3, the vector points in the direction in which the curve is turning.

d. is the magnitude of the rate of change of T with respect to arclength
along a given curve.

e. Given a curve C in a plane P, and a line { not in P, a is the surface
consisting of all lines parallel to { and passing through C.




(8 pts) 3. If a trajectory for an object is given by r(t) = {— cos 3t, sin 2t, e}, find the acceleration
vector for the object when t = .

(8 pts) 4. If r'(t) = (6t2,—2,4t + 1) and r(1) = (1,—1,0), find |r(2)].



(7 pts) 5. A curve is given parametrically by r{t) = < cos t, sin t, t¥2> with 0st $2. Compute the length of
the curve.



