T TEXAS ALM UNIVERSITY Math 251 - Spring 2024
2 il Math Learning Center “WEEK-IN-REVIEW”

NoTE f1: SECTIONS 12.1-12.5

Pruzlcm 1. a) Find the center and radius of the sphere =% +° + %~ r + 45 - W —1=0.
[\ ~ r

Completn oF Squares

oy a0z = (xrar-at @ (xS HWHE-109- 1=

© (-4 + (94204 + (2925~ =0

@ | (- 5)* 4 (¥ H*szoﬂ—(%—@j}-, Ly bas "«K = )

(coter = (4,,9) [ o= BF - 1)

2 -— 2-
G-+ g0+ @yt = 3=9

—

-W 6
Prnhlwmw, write v in terms of u and w,
W
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2 length | = T/17) &
Problem 3. Giw?‘ a=(1,—1,5) and b = (—3,2,1), 272€1,-1,5)
a) find(a unit vector)n the dircr;@\%j 2b.

4 -
T+t = <,-L,97 ¥ 24-3,2,17 = (5,3,7) a={ L-57
<’"é)‘+al7 <.9 54) c ‘L ﬂ——
| ¢-5,2,17 | = [FFr o+ = [Brarh] =% ?5’., =<{&, %, m—?J

b) find the vector that has the same direction as a + 2b but has length 4.

-4( 3 = 4
4(3+r27) l—\‘% {5, ﬂ

Problem 4. Compute a- b if =0.b +0,b,+0
a)a= {45 —1) and b={2,1,3). <Q.‘a1,as>o (L., b;.,ba7 0, b 0. b, 515

-&-—b’: q-o_ _\,5\‘\—(—“(3)23‘\’5'3= \0

o i
b) la] = 2,|b] = 5 and # = 120°. T- 6= 3T s,
T-T= BT e (0= 2.5 @s(12) =2.6. (-Ly= &
3 NS

~0=5 Ly
2

c) la] =6,|b] =4 and a ia(imrpcndi{:ul'Q to b,

K~C'f G-'-(-'Co)(!.) = 6-4~o= ®)

g0
d) |a] = 6,|b] = 4 and a is u b.
3-8 b0z Y- 1=2¢
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Problem 5. The points A(0, —1,6), B(2,1,—3) and '(5,4,2) form a triangle. Find #C.
¢ Th= A-C = €0,-1,67 — <Gt 2y= <-5,-5,47 |1Gh|= Jomsr+e =[4C
° cs=B-C= <-3,-3,57 |‘2|—r’2=¥§‘ M)

A B Gd- 1B @0 il

cA-Th= (5)(-3) +(5)(-3) KB)(-5) = o §= cas~! ( Z6 r«z)
Can v be 5 1 6. Let a, b, and ¢ be three dimensional vectors, Which of the following expressions are
Which are meaningless?
oot meening |
dJ' +c) = peal Number QKIS‘{S ‘-? WQ&”I“;’Q‘L
ad - A

ba-b+e = wmeanmgless

34-341\
=@ acio e

Problem 7. Determine whether the given vectors are or neither.
a)a=(3,-12), b=(6-24) 'Q—-D.Z

2,
2=Cv

h}az{lg;%z,g, 1)  net ram“J\
\x@’

T-o= (LY 36 (D)= 2rb+1F0 Wt ov*‘l-am&-

2 {2,2,%7

c)a=2%—j+2k, b=-2+2j+3k"
T-T = 2 QMG =4 2 +6=0
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Problem 8. Find i.lunrl vector |projections of {2,4,6) onto {1,3,5).

=
ey

rY
0-o= |-2+3-¢+9—é=1+¢z+ao Peigt
divected lerg:fk is

CBNP‘
Ea - 3 I3.5>J

Problem 9. Find the cross product of (1,1,3) and {2, -1, -5).
- |1 A /\
Tie l-n—Sl" | 5|3 "|~). -1

= ((n(-s)—(nc-n)?, — () - o) 3
+ (o) €

=F1t-’3+@

oblem 10. Find |u x v| and determine if u x v points in or out of the page.

\
=
©

r‘

L - oz

Problem 11. Find the area of the parallelogram determined by a = (3,0,2) and b = {1, —4,5).

B é&\%\ﬁ‘j || = =T

L |R|s® Bi<|aNfFisme= |&xp(
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Problem 12. Find af}f the line that passes through the point (2, —5& and is
parallel to the vector {8, 10, —7). /

@_ {2,-5,17 + £ <&10,-1>
P‘t on 'I'Lc thc Vu‘l’ar PAMJIJ
—+ 'H‘c tha

<xw9

7= R +17.,
] ] (Q:b.C7

< X '3.37 (10, yo ,%’07

Problem 13. Find parametric equations and a symmetric equation for the line passing throngh

the points (—2,3,4) and (5,2, 8). /
¢5,2,32

(%ﬁ&?:(%%%%>+f<ﬁﬂﬁé>

_ X2 = (240, bt B EMED @
= {

Wé;j) Pomnd’flc Eqns

Problem 14. Find an eguastion of the plane passing through the point {3. 4. 5} and perpendicular

to ¢ “"1 ,f?aj}‘ —d“l\—%__ F’F'o
'\f(x 1)+ 2Y-P+S (-9 —«Q / 213; 143>
N\ |
& xxd Y- 8 452-25=0 (fﬂ? o
& Lf;u—w +5% - 30 '/cﬂ * 22,94, %87
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Problem 15. Find an equation of the plane passing through the point (1,5, —3) and perpendicular
tothelinexz=2—-4t,y=2t,2 = —1+1t.

] S (X0 42.(9-5) + (243) -’a ﬂ

= ‘“’2’;‘333?

X=2-4t
J=at
2=+t

Problem 16. Find the equation of the plane that passes through the points P(1,0,1), ((2,3,4)

and R(2,1,1). ) Do,
Pe= Q-P= <2,34>-<lo,(>=</,3,37 P
—> —
ﬁ‘: R-P= (2,l.l>'<l,o,l>=<'a/'°> ) PR
nohE A 8
e oo () — _2A A R,
l 1o

3(a-) & 3(Yy-0) “Uz-D=0

Problem 17. Find an equation of the plane passing through the point { - 1. -3 2} that contains
theliner=—1-—-2t, y=4,z=2+4+1¢.

= (2, 4,17 - dwectin vechor A Ahe Qine

v
w= &322 Kh 027 = {o0,-3,07 .
1=0 on fthe Qire. A

/N
LR R A

0.3 0
_.M = -3<1,0,2)
l 3 (x+) —b(2-2)= OJ
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Problem 18. Consider the lines ry(f) = (2+ £, 2,5+ ¢} and ro(s) = (s, —4 + 43,3 + 3).

a) Find the point of intersection of the lmes ™~ N~ —
x: 24t=S & t-8=-2--0 Q-®@ (83=90)% t==2

Yy: 2= -4¥is e t-28=-2-0

2. SY¥t=24S & t-S=-2 ﬁ(o):l( oJ.,q_‘ 5> E

b} Find an equation of the plane that contains these lines.

A
A
<L XKL 17 = "‘ ?_:‘ = —lt-l»:.ﬁ

G

-2 (x-0) +o(4+4) +2(2-3) =0

& [ 42 =0

Problem 19. Consider the planes 2 « o & g and 2 -~ Jzz 2w 1. Gk %20, ©° y=o

a) Find the angle between the planes.
=%+ & «xky-T=0 S M= <LL-1»

2%-59-¢=1 = M= {2,5717

7"1 ‘Taz M) W) 5@

e Taz (D@ +MES) HENEN=2-5 4 )= 2

fl= Jorrre = 13 [l= me:lrs? e
wo= 2= (0= e (Fr)) N

b) Find the line of intersection of the planes.

W R. <O
AI, G ,ﬁ ﬂ.\/_’. n. ﬁi‘
| ) -1 = N

L -5~

o pink on the Dhe! meo : § &I 1 code-L o 0, -L —L
print on the £ {_53_%,_} —oy=) wys-t=2 ((&-4,-%)
(X, 9% = K0,~% —4> +t {=6,-1,77) ’

VG,C("W - -
P‘mllo( V= W:Xhz. =

+ the Qe
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