20W-MATH32A-1 Midterm Exam

TOTAL POINTS

43 /50

QUESTION 1
Problem 110 pts

111a0/2
- 0 pts Correct

v - 2 pts Incorrect

1.21b0/2
- 0 pts Correct
v - 2 pts Incorrect

131c2/2
v - 0 pts Correct

- 2 pts Incorrect

1.41d o/ 2
- 0 pts Correct
v - 2 pts Incorrect

1.51e2/2
v - 0 pts Correct

- 2 pts Incorrect

QUESTION 2
Problem 2 10 pts

212a2/2
v - 0 pts Correct

- 2 pts incorrect

222b2/2
v - 0 pts Correct

- 2 pts Incorrect

232C2/2
v - 0 pts Correct

- 2 pts Incorrect

242d2/2
v - 0 pts Correct

- 2 pts Incorrect

252e2/2
v - 0 pts Correct

- 2 pts Incorrect

QUESTION 3
Problem 310 pts

313a2/2
v - 0 pts Correct
- 1 pts Calculate length of v
- 1 pts Divide v by length
- 0.5 pts Calculation Error

323b3/3
v - 0 pts Correct
- 1 pts Use Definition of Projection
- 1 pts Computed projection of v onto w rather than
w onto v
-1 pts Compute v *w
-1 pts Compute v * v (or use IvI*2 from part a)
- 0.5 pts Calculation Error
- 1 pts Definition of Dot Product

333C5/5
v - 0 pts Correct
- 2 pts Use a cross product to find a vector normal
to the plane
- 1 pts Identify a point on the plane
- 2 pts Find equation of plane using a point and a

normal vector
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- 0.5 pts Calculation Error

- 1 pts Definition of Cross Product

QUESTION 4
Problem 410 pts

414a2/2
v - 0 pts Correct
- 1 pts incorrect second derivative
- 1 pts incorrect first derivative

- 1.5 pts Incorrect differentiation technique

424b3/3
v - 0 pts Correct
- 1 pts wrong integrand
-1 pts incorrect integration
- 3 pts Inappropriate technique

- 2 pts Not using arc-length integral formula

434c2/2
v - 0 pts Correct
- 1 pts finding t(s), but not r(t(s))
- 2 pts Incorrect technique
- 1 pts using wrong arc-length formula
- 1 pts Wrong final answer
- 2 pts Blank

444d2/3
v + 1 pts Correct curvature formula
v + 1 pts correct cross product
+ 1 pts correct vector calculations
+ 1 pts correct conclusion
+ 0 pts Blank
+ 0 pts incorrect approach

+ 0.5 pts incorrect second derivative
QUESTION 5
Problem 510 pts

515a5/5
v - 0 pts Correct

- 1 pts Minor error
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- 5 pts Click here to replace this description.

525b5/5
v - 0 pts Correct
- 5 pts Wrong approach
- 2 pts wrong sum of cross products

- 1 pts Minor error



Math 32A Midterm Exam Winter 2020

Instructor: David Wihr Taylor

Exam date: 10 February 2020

Last name: Discussion Section: _
First name: . Student ID number. .
Instructions

o You have 50 minutes for this exam.

e You must show all work, clearly and in order, if you want to get full credit. | reserve the
" right to take off points if | cannot see how you arrived at your answer (even if your final
answer is correct).

e Circle or otherwise indicate your final answers. If you use the back of a page, please indicate
that you have work on the reverse side.

e You may not use books, mobile phones, or any outside help during this exam. You may
not collaborate with anyone in any way during this exam.

Problem | Points | Score
1 10
2 10
3 10
4 10
5 10
Total: 50
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Problem 1
(10 points total) For each of the following parts, circle T if the statement is true, or F if the
statement is false. There is no partial credit, but no penalty for a wrong answer either.

(2) (2 points) For the standard unit vectors 1,3, and k, (1 X (1 X (I X J))) is parallel to
(ix3). g L

QMM@ 0 |

(b) (2 points) Suppose two planes, P; and Py, are not parallel, with respective normal vec-
tors ny and ny. Then, ny X ny is parallel to the intersection of Py and Ps.

\,;

(c) (2 points) Every vector contained in the line r(t) = (1 +2t,1+ 3t,1+ 4t) is parallel
to the vector (1,1,1).

o= 41,0, 7+ 6< %47 )
= |

(d) (2 points) If the curvature of r(t) is constant at all times, then the graph of r(t) is a

circle.
- E
AV

(e) (2 points) For vectors u,v,w € R?, u- (v x w) < [luf| [[v]}wl]|

L) ke

Nz | 8,2,370 {~3,0,%57

‘ s | '
V2| -3t =y

”/)fL\ %%Q Page 2 \\\j\\ 9/\5 [}1 = jg; W
w4y =G






Problem 2
(10 points total) Match each vector-valued function with its graph by writing the letter cor-
responding to the graph in the box adjacent to its formula. There is no partial credit, but
no penalty for an incorrect answer either.

(a) (2 points) £ (cos(t), sin(t))

(b) (2 points) Al <e—t2,t>

(c) (2 points) D {(cos(t))¥/®, (sin(t))*3)

(d) (2 points) b e

(e) (2 points) C <£ﬁ cos(8t), T% sin(8t)>
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Problem 3 o o
This question has parts (a), (b), and (c). Let v=3i+4j+1k and w =i—].

(a) (2 points) Find the unit vector in the same direction as v.

V=d¢%,4,17

oo T kY 13 i::; |
YO e @ 5, o )

(b) (3 points) Compute the projection of w onto v.

. «~7‘~‘-) \ "\o 7
\O(\'{)-QV‘Q‘ = —_\.f;___éi____’\’f = ki 4 74 - <5:4/ V7
-V (AT 0 L3417

(0417 = 541
ar] S

mﬁﬁ \< m,‘\% w7 ‘

e ——

(c ) (5 points) Find an equation for the plane which contains v, w, and O (the zero-vector).
<0,0,07
K
N

= "’\“S"FHL ":"*"??\7‘ AT R
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Problem 4

(10 points total) Let r(t) = /gt, i, -;—t';‘\)
(a) (2 points) Find r'(t) and r"(t).

= <55 B

R

[

iy = 0,0, le.t“‘/.z7

AT

[ i

(b) (3 points) Find the arc-length of r(t), for 0 < ¢ < T @é\(’l’/
. Y=tk
.
V=qt)- \ Pl = ) d = WM = b

= %L/\’i |
mk\)\ R\W “f“—'\i\ﬁj e
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f 3
AN
(c) (2 points) Find the arc-length parameterization, 1(s).
= ol ,
s=4lt)= }“‘*HZ‘% = %i(lﬂt@%m |]
/971
Zc= (It
5 )
55 +) = (t)
(Zsty=1eb
L= (%%‘t )a \
3= 6 C) I
A 5 5 5 '" |
% C(oe) = < (03 gmm\‘} i[( w‘)m} 2 {5501 ] 7
(d) (3 points) Find the curvature of the graph‘of r(t) at time t = 0. o
?L&’) q’(ﬂ s fﬂalrﬂ 4’@)*;“'7 a 4 /‘(—
,\ «a’”{:’)“m ; H"{j } 5"\—\:;% ,@W ‘% 7
| <5 éﬂﬂ z --U¢t‘> & t/" ( Hf“) 2"7
/ ’x /
RN = ) ; -2 § i i
L Lt'>:—,;< =2 a2 - ,,3/ | -;4/2 4 ’/Z
(W /N0 (‘J‘J“‘?Z, ; 7%(%) At ok Wc) 2> f,t'y/a
= 3\ . - w
Ty = ¢ = /iuaé Vo L] = w,«) Ve
\T (o, I PO = \we 1o i;{"z %fﬂ i
(e o 20 Lo Myl g T RUHE) e
W) \\Y Cﬁ) )(r UC)\ (‘;{ 4 , %O\‘@/ /‘o O,,,?/{; 2 e )
% s .
2o () = S e e
\
) 15
b Y! =NA L8 - —
W rol=N 25, + m ot







Problem 5
(10 points total) This problem has parts (a) and (b). Consider the following four points in

R3: A =(0,0,0),B =(0,1,1),C = (1,0,0), and D = (2,1,1)

(a) (5 points) Using cross-products and dot-products, show that these four points lie in
a single plane. [Hint: it would help to find the plane that contains any three of the

points.]

Ab=20,1,17

;
Ly w i

1050 - oty A
Ug"%*—*—@ oMo o A, &, end &
QKUGIF\V\ pont'U \-1=0 \/
o, pus A, 6,0, end D allitcon a fingle

e, s plane  oulel pove  Hhe
@fjratkon %f%zO%
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(b) (5 points) Using methods we have learned in this class, find the area of the quadrilateral
ABCD that these four points define within the plane that contains them.

Y
hG= 0,07
Ty Ro= a7
-ﬁ?ﬁ = <‘O,\/i>
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Formula Sheet

a(t) =v'(t) =r"(t)

o o =ad-be 1 = YO
o b e O =~ol
1 o 3 b [ dy Cy a b
b - 2 2 - + 2 2 dT
o b oal e oy al+eals b K@) = |7
u-v u-v u-vy v 1 1dT
w=(G)v = <||v|[2>v B (uvn)m W) = ooy ” a H
u-v
= | —]ey ' "
<||vn) N LIOEL (O]
THOIE
S - (1)
v wll = [[vllliwl| cos 6 (t) =
o= w Tl
v x wll = [Ivilliwll sin 6 : B(t) = T(t) x N(t)
v x wl|? = [VIIZIwll? — (v - w)? v ea TR
. v =a-T=2Y
n-{x,y,2z)=d vl
a'v
a(x = x0) +b(y — o) +c(z — 2) = 0 T = (o)
hbyper =i : an = k(OV()? = |Tall = [ar]?
d 1 1 L T4
Z(ea®) = g'©Or' (gD ayN=a—a;T=a (:__v)v

d

7 (FOr®) = £ OrE) + FEOr'®)
i ,
s (@ 1) =1'(®)  1,(8) +13(8) - 15/ (8)

L (1,0 x1(0) =10 X 1,0 + 1O X 1)
L(t) = r(to) + tr'(to)

[r(t)dt =R(®) +¢

fbr(t)dt = R(b) — R(a)

a

t
s(t) = f e )l

d
v === @

v(t) =1'(t)






