Math 251

Exam 1

September 18, 2017

< 1= i
Name: __ ¢ [‘A l-( eV

e READ THE FOLLOWING DIRECTIONS!

e Do NOT open the exam until instructed to do so.

e You have 75 minutes to complete this exam. When you are told to stop writing, do it or you
will lose all points on the page you write on.

e You may not communicate with other students during this test.

o No written materials of any kind are allowed. No scratch paper is allowed except as given by

the proctors.

e No phones, calculators, or any other electronic devices are allowed for any reason, including

checking the time (a simple wristwatch is fine).

e Any case of cheating will be taken extremely seriously.

e Show all your work and explain your answers.

o Before turning in your exam, check to make certain you’'ve answered all the questions.

Question: 1 2 3 4 6 Total
Points: 12 15 32 10 10 85
Score:
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Math 251 Exam 1 September 18, 2017

1. (12 points) Let u = (5,—2,4,7) and v = (1,0, 3, —1).

(a) Compute u — 2v.
:<5‘/"‘21L{,7> N <'Q'O/("/ _2>
_'< g/ _‘2/-‘1/CI>,

(b) Compute u-v.
=5+ (D0 +4(3)  F()

=9 ¥ O ¥ & =

=g,

(c) Compute ||7v]|.

= 3l = T et s ey = A

(d) Compute proj, u.

o _LQ_Q‘\,O/'S,—ﬁc
VeV ||
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Math 251 Exam 1 September 18, 2017

2. Consider the line L parametrized by £(t) = (1,2, —1) +¢(—3,2,1) and the point P = (5,—1,1).
\/—3;\/

(a) (3 points) Is P on L? Q
. | =%t 26
\. C‘, (S —Ua\i.v’Q a 517(‘/»{‘((."/] %C" l)ét3: P D Qg at = -l —_—
~l+ t =1 = '(::_'Zvic—> b= = %
Ne

(b) (8 points) Find the Cartesian equation of a plane containing both P and L.
/ = ===¥ . ~ _ ; - §
y R=@F = ¢5,-1,1 —<ed, 2,717 ={4,-3,2
' i . A3 c 7k . . ) ' |
’ Gom wxv = | a 9| = C-3-4, (1 +0), 3= =<~7, -0, -1)
=3

3
| P s
* Tabe We <’f7, I, '>.

EETTENTEN,

(c) (4 points) Find the distance from P to L. (No need to simplify.)
_%

- B -
J= @ - projg

B

fpeey, ull =l comp, 4] |
L - '3"]’1 = {4,-3,2) *%‘;—«3,&,0
; l"'ﬂﬂ@”l - gz'*((w) ~;i,;?*#<-24, b, §>B
e 'y Xt L)
W 131 = 4 e

(A1 = [ tpy
1
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3. Consider the vector equation (¢, (2, §t3). (This problem continues onto the next page.)
(a) (3 points) Find r'(¢). (b) (3 points) Find r”(t).

K1, 287 ) %>

(c) (3 points) Find (and simplify) ||x/(¢)]|.

=TT < (hae)® = 1eeae| = 10288

(d) (8 points) Find an equation for the tangent line to the curve at ¢ = 1.
point = T = (1,1, 2)
il vecter = L;?/U\ = < \,- A «Q?

(= (1, 2) ++0,2,2)

(e) (5 points) Find the arc length of the part of the curve with 0 < ¢ < 2.

= f”w‘/(t)}

4

M= 102t

(&)

- ['754- %{312

= /)+"ﬁ

o~

={0)

~ 2d

w)
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This is a continuation of the previous problem.
=<2, 2ty "= do, 2,44
0]l = 1+ 262

(f) (6 points) Compute T(1), N(1), and B(1).

& o Kl 3k 2 ()= LV 92 h
T = i L

2
Clas, o2
{1"()[ [+ 2¢1

o = —tE_ L 24 227 # €6,2, )
Lflt) [ +9¢2

?Qﬂ: —;<fJJ>+§<@&a>
i | ( (-4, -9,-9 7 +<O,L»,/°2>.>

ﬁ:/<t3 ) l,at, 1) +

2
Fre oo
= O]< L{j ‘2/ L/> [/TC')U: 3'5
= %(-;z;z,o'z). 1

(g) (4 points) Compute x(1).

<) = o x ol =Lt 5k
//w”('\”g | /, Y —<é,“é 3>

A -1 & OI 7

-\ = /92, —02,
T Be) T STl
3 (0 o - / | 5 Z/ = <-If/ "L/) Qv e 2

6 2 4
| <o A= Terera =03 = ¢
leenl] = 3

b i;\
O — ¥ =
K 3 | @
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ara hetic C./‘h e Pﬂt/ﬂLf&(olJ opunwtj

=

4. (10 points) Consider the two surfaces with equatlonsg 3y*and@ + 2 + z = 1) Let C dowawar d
be the curve that is their intersection. Find a pdrametrlzatlon of C, and sketch the surfaces
together with C. (Hint: eliminate z first, then //choos*e xz andy.)

¥ = ¢ces U
= L g
::)F }S(V\t
2
Z = ismzf (— (”CG‘)‘L' St (>
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Math 251 Exam 1 September 18, 2017

5. (6 points) Below is shown a trajectory of a particle (in the plane) together with the velocity
at each of several points. Which direction is the acceleration at P? Give brief justifications.
(circle one answer in each row)

T NN .
(a)7in the page \} out of the page toward you into the page away from you

A only acts n e T b N -~ T & were into/fout of e
y A OR — ;
J'a/ea‘h}ms, o B IMj‘/ then  the /MV {“in

COM(JH"{‘ 57Lﬁy v %(\& //M‘ja‘

(b) vertical b i Tof ) to the right

/Dmrl[fc(é s S’}awtwj down (//V// (s Clé(reag{ﬂj\l

Se E;) = C'/ﬂﬁas‘\fi cllficjf[am o'p va‘%lGVI

(c) horizontal upward @

/?W'f{c/e (s
'(LM n [Vlj

c/c win wWor /J
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Exam 1 September 18, 2017

6. (10 points) Circle ‘True’ or ‘Falsc’ and give a brief justification.

/‘\
(a) True E{ﬂj\ For every scalar function f(¢) and every vector function r(t), we have

(b) True @ls/e

(c) @ False

(d) True @

2 (s r(t)) )@,

‘F (6) P18+ f(6) #7(E)

For a curve in the planc of the paper, B always points out of the page
toward you (when it exists).

VVU’L/ 19&, (ﬁf/@ YLL»\ f)éjc, O LM»M >/OV‘ g

6'7 gy =
AR,

Consider a (finite) curve C in R3 and its projection/shadow P in the

zy-plane. The arc length of C' must be at lecast as large as the arc length
of P.

Ir - :<,\<,j,2> , The 7;=<x,j,c>

‘3/

s J TN F"lj—»<‘xjjio>
[l N*u( *(z) ?”*}/”:\s(x-

Y
)2 (\7')”»6
ayl lcjll,

i e e R NPT

Consider a (finite) curve C in R® and its projection/shadow P in the
zy-plane. The curvature of C (at a point (z,y,2)) must be at least as
large as the curvature of P (at the corresponding point (z,y,0)).

Efj/ T inl:xC vs. the, c?m/c P
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