
Math 164: Multidimensional Calculus

Midterm 1

October 11, 2016
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1. (15 points) Consider the vectors a =< 1,0,0 >, b =< 1,0, ‐1 > and c =< 1,2, ‐1 >.

(a) Compute the scalar projection of b onto 0.

io‘C 1 + 0 ” _ 2
‘ L u ) : , _ ~ . _ _ _ _ ~ ’

WC IL! \IH 4H ‘Ib

(b) Find the angle between a and b.
2‑ abzmmme ' ; >

- 1 :06:9:é =? 9/ 4

(c) A vector v =< 5, y , z > satisfies a -v = b- v = c- 1 ) . Find y and 2.

w a s , v - 0 1
b‘v:6«2§’>b }£>flw
0 V : 5+lU‘i

\7: <S,0,07
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2. (20 points) Consider the four points P(0,1,5),Q(1,2,8),R(2, ‐ l ,0), and 3(1,2, 3)

(a) Find an equation for the plane that passes through points P, Q, and R. . -.K”$40)
_ 'i J [L i(‐S+lo>’()

a'pfi'<l)ln3\7 }=> Kyla:\l|3 F + A
"la: 73:<2,~2/‐57 2 ‘ L g “ ’ 2

’ _ _ ‘ _ _ J . ’ ‐ ‐ ‐ ‐ ‐ f - ' _ ‘ - § R  .

fio<X_O/\j~ l/Z‐Q7TO

\(x~o) + M ’ 0 4 ( 2 , 9 1 0*
(b) Findthe area of the triangle with vertices P, Q, and R.

‘9‘ * f 1 / : / = ital-Itlme
P lg . ‘

:Ié15%

(C) Find the volume of the parallelepiped determined by P, Q, R, and S. _ + 8 ’

‘vbl(1_/_::73“ lC ‘(aXlodl 3l<U )'Z> ‘ 4|)\l)'“4>l : l l +H
0:P8:<I,I)~;7 :@

(d) Find the distance from S to the plane determined by P, Q, and R.

1:21;:% ' gumbo, \NlMV‘M. : DWI/YEW 0? _4’:%
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3. (15 points) Let £1bethe line that passes through the points (1, ‐2,3) and (2,0, ‐ 1),
and let 62be the line that passes through the point (3,1,2) and is perpendicular to the plane
m + 2 y + 4 z = 0 .

(a) Find symmetric and parametric equations for 61. Clearly label each set as symmetrlc or

p a r a m e t r i c ‐ “ i ”

$91.22;?“

(b) Find symmetric and parametric equations for 62. Clearly label each set as symmetric or

parametric. Pumwughq‘C

: 3 +5 V: f 7\QL ixw'llsl 1/114 <1,2,4
2 2.1” 45 5 6 K

_, :1 ‘11 : i iX 3 l 1-f‑

(C) Are these lines intersecting, parallel, or skew? Briefly explain your answer. YW1,

1+ch3~1£ r9 t = 9 + L J tg L 9 4 :3,33 01101 pea/Mm $ 1 M » V1
-1141 : 1149/7 ave-53:?) WWW PM 117V

“ Ml Wieneclmc berm/M,
mi WW M , W
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4. (10 points) Consider the curve r(t) = 2ti + (3 ‐ t) j ‐ 2tk.

(a) Find the arc length of the curve between t = 0 and t = 1.
\ i iALtf L2)2.+ <‘I>L+(~Z>L d‘b :fflficlt:3‘tjb:§

r’H): 2c ~3 ,&

« m m

(b) Reparametrize the curve in terms of arc length 3 measured from t = 0 in the direction

of increasing t.
t t _ §~“firflr’midt : f 730*: gt =>t : t ( s ) « g

D ,O
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5. (15 points) Consider the curve r(t) = cos 2ti + sin 2tj + 2tk.

(a) Find the unit tangent vector T(t). A, _» __,
. , \ , Q/L

i : ) w N e w + m 2 %+‘l, : : _ _ , ‐ ~ : .

”fl 20752;?) l l :
v i m / E L ;

W“
3E («smufi +W(2*)? *1?)

(b) Find the curvature Mt). Recall the curvature formula 5(t) = I563”.

“3 m
f  2 ”  7  r3%) 23 l

-. J. ' "7 )q 013}:: ~ l ’ r ¢ 28Ml ? ) +I m G ( 2m( >L J
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6. (15 points) A gun has a muzzle speed of 80meters per secondé l :6 : A

L
(a) Assuming projectile motion, find the position function r(t). Neglect air resistance and

use 9 = 9.8m/ 8662 as the acceleration of gravity.

CLLt): a: -fifb(}: <0, 487

VlH‐ (o, J) 97 t + (800039, came? ms, Pos‑

+» (0,0)lrl’c) 1 ( 0 / 4017+: + ( ‘ 6 0 w g e 009h€ >l§

(b) What angle of elevation should be used to hit an object 200 meters away?

r ,_ 80 095 St wwl CJ , 4.01% + 809mg ” w e

x :4t ,/8 0 m g bOéfhe w m ’t : O a 4 5‘
4x1

( f o l d ) ‑

100 ' 4‘1 ’ QMGCX’JXQ ; éQML/g'
$09..
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7. (10 points) Evaluate the limit or Show that it does not exist.

_ 4mg : O
(a) (m,y1)13io,0)x2 +2312 ’ll/tW X 0 I WA 7‐ Ll

_ , . . A L ” a , 1# OWW“ “ 3 ' t“ 3.x” 3

a } :

3 3

(b) l im I 2+ 5112
(I’m‐W03) 1' + y

Hint: Use polar coordinates: ( I : = 7"cos (9, y = r s i n0.

Woes??? + 5 ? ; n g rgmzfi '* S r g w g e _

a w ? ? ?> r1
+

Ym779 r SWIM??? ‘1 r ( @339 + 99'm393 QED/ll as r ‐ m
‘  W
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Blank page for scratch work


