MATH 233 MIDTERM Exam 1 SollWTIpa¢

This exam consists of 20 multiple choice (machine-graded) problems, worth 5 points each (for a total of
100 points). No 3x5 cards or calculators are allowed. You will need a pencil to mark your card. If you do
not have one, please ask your proctor. Write your ID number (not your SS number) on the six blank lines
on the top of your answer card, using one blank for each digit, and shade in the corresponding boxes.

Also print your name at the top of your card. C?mchm) Scote
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RS- A
(1) Let @ = 2i + 3j — 4k and b = 5i + j + k. Compute @ - b. So ‘*‘ 3595 D
(A) O 25 BT
(B) 3 4o ® 6 -3¢ &
C) 6 {2,349 K5, 1,\Y = 0t3-4= B
D)o~ e b
(E) 12 e ¢
(F) 15 c5
(2) With &,b as in problem (1), find @ x b. 7o o~
(A) —13k — 22j + 7k A g A
(B) —i — 11j + 22k “) TN 2 4 A > 3| A
(C) 7i + 22 — 13k 2 34 -:[‘ ,‘(«fbpi}jv(g, |
(D) 131+ 22j + Tk 5 )
Ul QQJ_Q = 7('-22.,) + 3%
(3) With a, b as in problem (1 compute the vector plojectlon projza of d onto b.
(A)7i+4j -3k (5 ‘ ‘
B) 3i+ij+ik> ey = AN
(C)%i+2gl+9k ( < o 13 ;

(4) A 40 kg package sits on a frictionless 30° incline. How much force (in Newtons), applied parallel to
the surface of the incline, will just prevent the package from sliding down? (Use g = 10m/s? for the
acceleration due to gravity in this and the next problem.)

(A) 100
((B) 2000
C) 300

(C)
(D) 400
(E)
(F)

TN Livwjertet az/ 5(0'%“%7 alcw& Serfao
E) 500 _ = %*Wj =L 4010 = 200
F) 600

(5) If the surface of the incline in problem (4) is 20,£ long, and the 40 kg package is allowed to slide from
the top to the bottom, how much work (in Newton-meters) does gravity do in the process?
(A) 1000
(B) 2000 = ;
C) 3000 W = [ - LX = <OJ»W\3$ . <““20 CQSBGD}‘“ZGQ"\SU“)
(D) 4000 e

5000 36 { — o ~4euN e (-2
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(F) 6000 /f _ Aoos
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(6) Find the area of the triangle with vertices (0,0,0), (1,2, —2), and (—1,0,1).
(A) 3

@ A= l}:‘g<(/2{~2>x<~i/0},}>y = 5 <2020

- T
=4 e = Y,

(7) Which plane is parallel to the one containing the triangle of problem (6)7?
G Bt -0

T=2y+4z=6 Novwned  vetker wWu b be « moltiple G <l,§,l>
(C)2r4+y—22+7=0
D)2z+y+2+9=0
(E)z+2y—2z=1
(F) 2z —22=9

(8) Find the center and radius of the sphere 3z% + 3y? + 32% = 49 + 6z — 12y.
(A) (_1’ 2> O)a %
(B) (1,-2,0), 7= Capnplete. Sazw«-u—ivcaak
2,
(9) (1,2,0) ’%Uc 0wyt it = Y

0
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(F) (1,2,0), 3

(9) Determine the distance between the point (—2, 1, 3) and the plane 3z + 2y + 62 + 7 = 0.
(A) O

(B) 1 [ 2=+ 20) « L)+ 7
C

B> st = — \ = 3} =3
(E) 4 \]“‘"1*««4 Hey G

(F) 5

(10) Which is an equation for the plane parallel to the plane of problem (9) and through (-1,1,1)?
(A) 3z + 2y + 62 =

B) —z2—y—2+T7=0 . Vi b « : o
(©) 32 2y - 62 =10 Noweed  Vake g PUTVEL STAVNR =
(D) =3z + 2y + 62 =11 4)>,Q,€>7 @,,\J\ Q’i/\/Ovz(s@j,a) QAMAS |~
((B) 6z dy+ 12z =10 > /
W%—y-%z:l el e equstion -

(11) Let C be the curve with parametric equations z = 15 cost, y = sin¢. By eliminating the parameter to
get a Cartesian equation, decide which one of the following points lies on C"

(A) (15v/3,1)

(B) (15\/_ 15\/5) r) + (,g _:> L (
(C) (15 —1)

D) (9, —= . 0

E) (9’___ Jwvj (K\”j (w (’v B S



(12) Find the angle between the planes z + 2y — 2z =3 and z — z = 1.

(A) ;185}’ are parallel Lo =ty & Gdwten flodr ool waioes i, Sy
_(C) 45° Css € = 4,2, 22408 _ 5 =
(D) 60° i - § - T
(E) 90° W ~A N g >0
(F) none of the above = & = 4eo
- Sf
(13) What are equations for the line at the intersection of the two planes in problem (12)?
A)z+1=2=—2
B z—1 +1::L ) ~ <\ S — - Ny - ~ - -
EC)xz—lizﬂzgz /”\/ o= = <(/ % 2>"(‘<“/O/ > <21 \-2
2 2 (
(D) w—g-—”—*—g—g—lzz &;(WA L o e Ut ‘(l/(l%7
F) 5 =y-1=3 (5 cowy () ssllo s
14) Find the distance between the lines 222 = ¥2 — , _ ] and z — 4 = &8 = 2,
2 2 2 2
(A) 0: they intersect D V ,
By T e PC«M%‘*Q 23 A 3 Q(Jté!%) = C3+Z+)*Z~lt,j V)
(C) 2 G Gt \v“f\'{/ ()\09 whe el Gns @fud\gmg s
(D) 3 9 < - - m2erl | ut
Egg ;1 ‘L% e = = > essiid of
S = -t N
DLl T et = B b = 1 M g 2)

et 2
(15) Describe the quadric surface consisting of points in R?* whose distance to P(1,0,0) is twice their dis-
tance to the z-axis.

(A) elliptic paraboloid &CP)D\) = 24 (Bress P o) (CQ(’?“LEL) )

7(B) hyperboloid of 1 sheet ? \r,/"“
“Cyellipsoid e = 0 s ——

(D) hyperboloid of 2 sheets
(E) hyperbolic paraboloid
(F) hyperactive zebroid '% = S0t 37,)/‘)’4» 332‘%9'

YA
- Ux \'ivf«?"’*tt = Y ru 4\1‘1”

(16) Let f(z) := z® and g(z) := z? — 2. Find the angle between the curves y = f(z) and y = g(z) at their
(unique) point of intersection.
() ()0 | /\ ’L> (9 ~ (_"(,"\) '
G [ for)  sese g o ot e
i\ {
L

(Dy60° : (L3> ek (), -2d
(E) 90° £ (ﬁ (( g>, /‘ »Z) — <}‘3> M = b
’ \ =) . = - Ny > 2.

(F) none of the above “~_ Cos & = = T = T = H=13¢°

S L 5 L -
(17) The flight path of a bug is described parametrically bm y=T¥ 3t z==t (fur't“fm.) At
what time ¢ is the bug flying parallel to the window with equation 2z + Ty + 15z = 107
: . . By ~
Egg it all times B R T S N B (= nemad verkr)
2 A

Q) 1 - . > - L DA -

S O= -7y = 3w (&% ¢, ~1>
Tttt de -0 o 2 (e ) (-3,

(F) 3 A
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= 2570 e &
Identify r@ 2rcosf + 1 as a conic.
(A) circle with center (1,0) Oeess een © = Lred@d |
(B) ellipse with center (0,1)
(C) parabola with vertex at (_%g) 2 % =
(D) hyperbola centered at (0, 1
me with center (0, —(1) PR C‘j -() =

(F) hyperbola centered at (—1,0)

(18)

(19) The basement floor of a parallelepiped-shaped art museum has corners with coordinates (1, 1,-2),
(5,0,-2), (3,3,-1), (7,2, —1), and roof with coordinates (0,2,4), (4,1,4), (2,4,5), (6,3,5). What is

its volume? 2y ‘11 — 4 o o
(&) 51 (G20 y RN
XX /| Vo= SR R N
(B) 54 (o (1,99 - Y ! ot 4(,{
(C) 57 _} M ‘ -} A /
( . JSL (7,1~
E) 63 Y
EF%GG )“// Q= <‘1," O> = 49 +1r =¥

NS i,gw‘
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(20) Let C be the curve of intersection of the cy hnder 2%+ 22 £ 2 and the surface y = zz. Let £ be the
tangent line to C at the point (1,1,1). Which one of the following points lies on this line? [Hint: first,
find the vector/parametric equation for C']

(A) (=1,3,1) |
(B) (47 “170) FE‘I@W"W C, 57/?,
(C) (2’ 19 “'1) )
D319 g = (rwse, 2escae [Ton<d
((F) <"2a174)) < ﬂ(‘:x‘;} %
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