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Chapters 12 and 13

Problem 1. What is the equation of the sphere centered at (6,4, 12) with radius 67 Describe
the intersection of this sphere with the three coordinate planes.

(X-c)zi-(t,-q)z (z-w2) = ¢ O
(x-ey & (r-y)* = - 14436
X?‘-—?(a“g; (X G) +('f ‘4)-&- (e- (2) Zz=0 eh‘,'\' Sk
Ye- pb.v.c (0-/6);’-\- (7—\)1- (‘t-—\z) .-_3/(, xzo ¢t(o,u,12).

Zx- plawe t (x-6)"+ (o- W+ (1) =36 y=o

circle with cadiuns Jss-u, ' fhexz. ?\aug,
(6,0)\7’-)-
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Problem 2. Let a = (1,2, —1)

) and b = (2, —1,2). Find the vector projection of b onto a, that
is proj,b. -~
> a-% _ 2-2-2 2 v
T .- - bl - = N
ompB = EE &
comp, & Vieae e %
c? < =
pro| L e R N S T TR TN
)2 & Ve & e
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Problem 3. Let a = (—2,2,1). Find a vector b = (b;, by, b3) so that the scalar projection of b
onto a equals —4, that is comp,b = —4.

e =
-/ 4
= » T /
complo = -4 - &b L/
pre -
& EX Y

=> ‘zb"“z\?z*\"’-
Vi)

-\ S -2b+2b, 4y = -\

b2:b5=o=é>\o|:6 {6,0,0>

hz'—"? '\o =0 b,= —12~10 = —22
{o-> 5, -22>

o=
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Problem 4. Use the figure below to answer the questions that follow.

:\x
-
g > >

S e d
a.) Write x in terms of aand b. @ +X zb =5 X=b-a
b.) If the angle between a and b is 60°, |a| = 7, and |b| = 6, find a-b.="F - 6 - LoS 1‘3.-.‘*- 6 .Iz.=z|

c.) If the angle between a and b is 60°, |a] = 7, and |b| = 6, find |a x b| and determine
whether a x b is directed into or out of the page. - > .
. lo?xb\‘-"l--&sm%:}.g §=2\€

TM‘O Hhe pa%(.
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Problem 5. Find a vector equation, a set of parametric equations, and symmetric equations for

the line passing through the point (=2, 3,4) that is parallel to the vector (1,—4,4)= -\;
T, Il e

Po

<-7, 3,‘-|>+<kl -ut, nk> veder g
— B

<X Y, 2=
L\ \

XY
3 Kz=-2+t > t=x+2 = Z=3 = E-M g e
-\-‘ ] )_l :
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Problem 6. Consider the line that passes through the points (4,3, —1) and (5,3,5). Where

does this line intersect the three coordinate planes, and if it does not intersect one of the three
coordinate planes, explain why not.

P (4,3,-1) V=it=B-A-<1,0,6>
X=Y4+t X-plos 220 =L Hx=l+d
@”’f (%,3% )
2=- +6t Y- Pl X260 Laol (o) 3)*25.)
X2- ploe =0 never! NOinwtersection
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Problem 7. Find the equation of the plane that contains the point (1,2, —5) and is perpendicular
to the vector (—6,4, —‘2):7\.

— 6 (X-N4u(y-2)-2(@+sd=0
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Problem 8. Find parametric equations for the line that passes through (2, —1,5) and is
r+ 1 y—=6 >
= = veX< 3,11) I >

X 4
b.) perpendicular to the plane 8z — 11y = 2z + 6.

() '

a.) parallel to the line -

[

x=?.+3t
Y:—l -l’“t >

Pl - ‘/

®B) §-<g,-n-2>

x:l*gk I.
y:—a-u-l-

2= 5-2¢
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Problem 9. Consider the triangle with vertices °(1.0,1), Q(2,3,4) and R(2,1,1).
a.) Find the angle at the vertex Q.
b.) Find the equation of the plane that passes through the points P

> 3
(@) wso= QE-QR . V
1% \&X) ®
_o0+6+q _ 5
Vi Jomny M3

©=wcos A5
Vo 3%

Lo )
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Problem 10. Find the equation of the plane that passes through the point (1.0, 1) and
—

a.) is perpendicular to the lnex =9 —t, y=7+2t, z = 1.

b.) contains line r =9 —t, y=7+2t, 2 =1t.

o) ﬁ‘-’— <=L 13%,1>

) )k
Nl 2V | =<-2-9% -(-3),-3-16>=
8 3-l
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Problem 11. Consider the plane P, given by the equation 2z — y + 32 =7 and the plane P,
given by the equation 3z + y + 2z = 3. >
: {Ha . . . 'W.’ n;\ G-“\-G - “ .56-(_0;‘ u—
a.) Find the angle between the planes. ¢O$ 6= T = - I U= m)-
. , XTI [T X [T L
b.) Find a pomt, (xo, Yo, Z0). that lies on both |)|.|lll'~

c.) Find a parametric equation for the line where the two planes intersect
©
b) |Jax-y +32 =% )
3 X+ +22=3 = axme| 2z -t 3=

' 2

- @
95X +52z= |0 31 2

% X:o >>Z=Z :<_5-)_(|_‘_¢i))5>
- - - = >
Y 3-0-Y =< 5-, ;—Jg>:\/

Pp(o) =H2) pn keth planes

x= o-5¢

7:‘| +5t

. b':o.ol—\oc
z2=2 +5¢t

¢ d
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Problem 12. Consider the lines ry(t) = (1,2,0) +1 (2, =2,2) and ra(v) = (3,0,2) + v (=2,2,0).
a.) Find the point where the two lines intersect.

b.) Find an equation of the plane containing both of these lines.

a) | 1+zt=>-2v=> 1+2=3=23-2v =s>V=0

2-2t=0+2v = 0= 2v =>v=o
?-E:Z =>t=| / \
(’,/ ojz) \/(31011) g R'/

b)

T 3
= 9.2 |l =1 V|=
-l v O

S
Y <-|)-\)O>=n

s y-1, -(n, 0>

-1 (K—“g) -\(\,_g>+0(2-2}=0
X -Y+3 =0 —
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e
B e

»

Problem 13. Let r(t) = (¢

4

g
a.) Find the domain of r(t).

b) Find limr(t). €% 4, SV

o0 —0—
-1 0+

dom = (- 00,-1)v (-1, °)v (0,1) v (1, =)

_'I:A- — L
(%(&-H) 2—
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Problem 14. Let r(t) = (cos (t%), sin (t?), t?).

a.) Find the velocity and sped of the curve at time t = /7.

& ‘E=§2.‘K
d.) The length of the curve from the point (1,0,0) to the point (1,0, 27).
e.) The curvature of the curve traced out by r(t) when t = /7. \lktc S‘I\—:" - m‘\

Q) V=T (t)= &2 ts'm\:") 2teost” 2t >
?(ﬁ)s 4 o) , AW (D |, 2wy =k0,-21F, 2%, =

spud = [V @) = Juraus = {8 . -
h) T ()= TF((§§\= <0, ;ég— ) fé‘r;';>=<g-i;,#>
O R()=T"(t)= t=Vm
: 2<-lsmt"}i(_;i:)zt¢ost‘) lcost1'+t[-ztsintﬂ , I>=2<am -1 a5
d) L- S VU +utt dts Sﬁg dt =r42_+‘[‘)?=
o »
0

;%CZW—O)z 7\'@
et x| _ T V8T

- = ' = ’—————*3
k' |rl|3 97‘-

)k )

o =1 \|=

0 -2 2iF|.2.28

2 2A | |
=4fm <o, 2% 2%>

\ T % T\ wix (AT =
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Pl()l)l( »m 14. Pind parametric equations for the tangent line to the curve r = l\/l- y =t*—10,
:=—ul\llP° >
OBy =<gg 2t-5>
\_/{; Haiye ¢ 2_‘_),_.\:)-5524:! -/ &
’DI =\ |
- s (Y= &7 - =
<\, 8 ‘\q> =V ) 8) H >
X=38+t
Y=6 + 38t
2=l -'%
L‘
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Problem 16. If v'(t) = (t.e', te™) and r(0) = (1,3.2), find r(t). |\/ P
N ———
T =\ WAt = <21tac EFre, t Pt
d‘u int Vk:o
L T Fomiarice e, 0oy 4G > S
t N e FO=ChRErECe , e, O r > Y,
'\J_ 3t =
AN G
\ L¢ 241 9
0O "1 . 3
CH) <o)L L t 3 3t | st
r(‘c)-<2’c+\, v %e —-'qc +L;1 S
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Problem 17. Find / ( - j— : k) a. =< 2 »&1 2 ) -.'-Tz >

Jo \2+17 1+¢2

j ut \ ws 441

—— dt

L+l du=2tdt

(+1

idk :z&\u/'=z(Az_Al)=2AZ
o+ _ I:M"L-/o‘ :~% o

wir ss 2023 Page 18



TEXAS A&M UNIVERSITY

MATHEMATICS Math Learning Center

T

Instructor: Rosanna Pearlstein Math 251 — Spring 2023
“Week-in-Review”

€z0 vz ©
Problem 18. Given the curves r,(t) = (3t,t%,t*) and r,(v) = (sinv, sin(2v), 6v) intersect at the

origin, find the angle of intersection
(A
r.' - <3, 2*’ 3{ > = <31 °/ o>
' z{ nv, 2 wo2v, > —> <1,2,¢6>

[/.'39: ?ul';:;'.. 3 -.-L—
LTREA 3 {ivwe3e )

O - anccos— .
TH
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Problem 19. Be able to match an equation with the corresponding quadric surface.

Graphs of quadric surfaces

All traces are ellipses

Surface Equation Surface Equation
X y? X y?
g e — e e
a b* ¢ « a b*
T

Horizontal traces are ellipses

R If a = b = ¢, the ellipsoid is Vertical traces in the planes
ul“':h .' } a sphere v=kand y = k are
—-
x \\ﬂl.\" Yy hyperbolas if & 3 0 but are

pairs of lines if k = 0

v’ y?
= —
« a* b
Horizontal traces are ellipses
Vertical traces are parabolas
The variable rised to the
first power indicates the axis
of the paraboloid

Horizontal traces are ellipses
Vertical traces are hyperbolas
The axis of symmetry
comesponds to the variable
whose coefficient is negative

Honzontal traces are
hyperbolas

Vertical traces are parabolas

The case where ¢ < O is
illustrated

‘.‘
——t—t—=

a* b* &’
Horizontal traces in z = k are
ellipsesif k > cork < —¢
Vertical traces are hyperbolas
The two minus signs indicate
two sheets

Identify the following quadric surfaces:

2 +9y* - 3622 =36 (ijm\o&oicf 0:€ 1 %k

1622 + 4y® + 42% —

|6 X*- 6M X

64x + 8y + 162 =0
+My +87 “4Z 4 b2 =0

16 (X" 4 +L|)+u ey #) +U(Fruzd) =6Hkr G

16 (x -2+ 4 (4 + )+ y (242D =8Y
16 % +y i\j?'+L( Z* = 3 f\\i\ﬁoiol.
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—42° + > 41622 — 8+ 10y + 322 =0
“HxT - &x aytloy bz +32- = o
—y (X2 x +1) + y U410y 425 +16 (24 22+ 1 Yz -y +25+16
2
y (x #O 4 (17.+.5\7' +e(z2407=17
/\@[\:J«Wd 1 shaat

wir ss 2023 Page 21



TEXAS A&M UNIVERSITY

MATHEMATICS Math Learning Center

I

Instructor: Rosanna Pearlstein Math 251 — Spring 2023
“Week-in-Review”

Problem 20. Match the parametric equations with the graphs (labeled I-VI)

L

1

- (D

e eoSor, U ST OoC, ~

o f. * =cos?t, y =sin’t, z =1t
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