
#1
. H=2 is a plane

y= 3 is a plane

=2
,

=E
# xity2 = 4 is a cylinder

z=o is a plane

U2+y 2= 4
,
z= O is a circle

-

#9tyz1 is a sphere

U=0 is a plane

x+y +z = 1
, U= 0 is a circle

-

#F a 250 ,y50 ,
7 = 0 is a quarter plane

b, 20 , ye0 , E
= 0 is the

other half of the half plane.
#18 a. OEKEI is an infutebox of width

1
.

b, O'RE1
, ocys1 is an infinitely

tall cube

C. OUE1 , 02yI ,
02zE1 isin

16...............

↓

#20c . U+y , no restriction on z

#24b· Z=y3 , x=2

is a cubic curve inthe =2 ph

is an infinitely tall

,
##24a. E = /y ,

norest



#25a. 1=3 b . y 1 c . z= -2

#26.
9.=3 b . y= 1 c . z=2 (lol)

# 27
. a.

Z= / d . Mis c. y=

#28 a: n+ y"+ 25 4,=O

b.24 ,0000
c . 22+y2 +z= 4 , y= 0

#29 a . 22+ (y=2)+ z2= 4 , E= 0

do seralycuitz ,stois
0 . x + 1y -2) + z= 4 , y = 2

QUIZ #1 on
#30 a. ( +3)

2
+ /y -4 + (2 -1) = 1

,
z= 1

b. (x+3) + 1y-4) + (E-1)" : 1 ,
H= -3 day (or 2 ?)

·. (ie+3) + (y-4) + 12-1) = 19 y= 4 #30b #31a

#31 a . y
=3

, z= 1 bocilyz=- coU= 1
, y =3

Suppose (20 ,yo ,
ze is

#32 equidisat to 10
,

0
,0

and 10, 20).
&# => y = (y -z)2

Ther ++z2= x=+ ly-2+z

=> yea yo-*y+4

=> 4-Hy= 0 EPo



#33A planeperpendicular toas
a

is
z = 3

and the sphere centered at 10 ,0,
% with

radius 5 is

x2+y + z2= 25

So either works
⑧

(1) z= 3
, x+ y" + z"= 25 ⑧

or

(2) x+y = 16 ,
z=3

x2+ yi + (z
+ 1) = 4

or just

#34*
2+y + 12 -1"= 4,

·x+ y
=3

,
z= 0



# i = zi-2j-m ,
V= -E

x =1 ER4
- il 1-j1 il +&13 /

=> 25 -1-2+j +22 = 2i + j+22

cheny =420(1 = 2-z=01

#5=25
,
v= -35

Ex =/ = -Oj-6R=

# i =[x] v =jxi G
* k - Y

so W = Exi = j
& h =E Ev= -

#9=I ,= j
uxiixit nice
# = j +25,= i

n



#15 P(1-1 ,2)
,
Q12 ,

0
, -1) , Ro ,2, 1)

Area of parallelogram

xR = (C)(l) x( (i) - (1)
= (1)x] =I
= is iil-il il +El! h
= 19 - 1-1- 3)j + 13 + 1/2

= 8 +4j4in when (i)(7 = 8+4-12= 0
-

IXFRI = /(Ill=+y
[1 : (i) -8+12-y =0

-

96 = 253

=+==3 248
=T 22

Area of triangle is 42 area = 45 4of parallelogram.

54 .% = 25

Unit vector perp to PQR plane is Tl (=(i)
#25 Magnitude of torquevector

= /rkflsino = D

Ir = IQ=8 in= St- Ft -

IF= 30 lbs .

8 = 60%= #3

* = 3 . 30.
Jo5 Ft. 1bs.



#27 a. true 1/2 = a+bi+c = (() -
b . Else e.

g. (1)/(11-
c.
true

,
defn of uxi

d true (x()==
2. false , Ex-Exi bk properties

of determinant

Fo true
,
xi) = /Thewal

= i(Uz(ytws) - Ug(n+wal)- J ( U, (Vz +ws) - Us (V, +wil) +E ( U, (r +wa) - Uz (vi +wi)
= i (U2V3-UzUz + 1Ws-UsU) - J(Urs : UzV, thNs-UsW) +E(U,Un-UnV + UINz-Uzw)

= /Vs-UgVz) - j(Urs-UV)+/r-u2V) + [InWs-U3W2l-J(Ws-UsWi) +E (nwz-Uzwil

=/) = uxux

go true (xr · V= /V
-

= UV-UK-UU+-Us = 0

ne true
, two row swaps

↓

(TX)o = /U Un U)-
Lin Alg

no/vxw) = lxwon = /v v/U=



#28 a true , ( = U+

=(
b . true

,=/
Tff

· true,I) ku)
= cluxit ?

#29 a. projru) =Er
b . Exi is orthogonal to &F.

c (Exi) xw is orthogonal to
Exi and w.

abs
value

of

Thentriple scalar/xi)o i) purd, is the volume

of parallel poped ,

- . luxi) x(ix)
O #·luxitow]-[x]w

So i is orthogonal to both Ex andxi)
&chich (EXj)X([xi) kn -

= Ex -j = T -

F=Y has same length asa
& in direction of i V .

#31 · as defined , bird not defined



#136. Alo ,BA ,

clad= AB= (7,3 , 07

FAD = (2 ,5,0

uxi = /i It I
256

=(0, 0 ,
35-6) = 10 ,

0,297

luxil=29

# 48 . Al,0,% , B11 ,2,0 ,
<10,3

,2) , D13 ,
-4

,5)

u= Ab= (1
,
2

,
07 Exi- 15 = S4,2

v== (0 ,-3 ,2)

=D= (3, -4 ,5) (Exitow = (4 , 2, -37(3,-4,5)

= 12-12 - 15 =15

so / Exit.il = 15



#1 x= 3+t
, y=4+t

,
z= -t

#2. Pa= +1-1i + 1- 2)j Et5
+ 11-1-1(T

--25-2j +2k

so equ of line is C= 1-2t
, y= 2-2t

,
z = -Hit

#5 . u = 0
, y : It

,
z = t

#6. x = 3 +2t
, y= -2-t

,
z = 1 +3t

# . U = I
, y= /

, zelt

*#8 . Since (3717 = 0 Whenever (e , g ,z) is a solution to

3x + 7 y- 5z = 0 (A)

so (3) is perpendicular to the plane 3x +Ey -5 : 21/4)
which is a translate of (D) ,

and so

x = 2+ 3 t, y=4+It
,
z=E-5t is perpo to It)

and passes through (2, 4, 5).

#=v =/ = (10 -12)i - 15-9)j + 14-6 = (2
,

4
,
-2)

#[12,3707 -2
, 4, -27 = -258 - 6 =or

(4,5,670(-2, 4, -27 = - 8-20-12 =or

So line is U=2- 2t, y=3+4t
, z= -It

#11 x = t
, y= 0 , z= 0

#2 x = 0 , y =0
,
z =t



# . Met , yet,

into# 15 . 2= 1
, yet ,

z= 0 ,

O t = /

# 18 . x = 3 t
, y= 2-zt

,
z= 0

OstEl i
#20 · P(1,0 ,

-1)
,
Q10 ,3 , %) so = -1, -3 , 17

Out- 1

2 = 10t
, y

=

-
#21 . Pol0,

2, -1) normal to n = (3 ,
-2

,
- 17

vector equationsTo Pop = 0

(3,

=2
, -170 (n , y-2

,z
- 1) = 0

component equation : 3(x -01 - z(y-2) - (2 - 1) = 0
D= xn

component equ : Simp: 3x- 2y-z = -1 D= (0 ,2 , 17063 -2
.

-1)
=

- 2 + 1 = - 1

#24 · Po (2,
4

,5)
, Qo(1 :5,7)

, Ro(- 1
, 6,8)

n=Q.
X PR = < - 1

,
1

, 2) x <-3, 2
, 37

vector equation : To Pop = 0

(- 1 ,3 , 17 · <x-2
, y - 4 . -57 = 0 = /, ) = 5-1,3 , 1

comp- equ : - (x =2) - 3 (y-4) + (z -5)= 0 -323

check : GoPQ0= 1-3 +z =or
compen: Simp : -x-3 y+ z = -9 D = Poxn = -2-12 + 5 noR = 3 -6 + 3 =0

= - 9



#21, component equation is

3.(x - 0) -z(y-z) - 1z - 1-1) = 0

simplifying we get

3x -zy+4 - z - 1 = 0

- 3x-2y - z = -3 check ~

3 (0)-2(2)-()=3

#22
. 3x + y+ z = D where D = 3(1) + 1-11 + 3 = 5

5>

so 3x+ y+ z = 5

#23 . PC1 , 1-11 , Q12,
0

,2) ,
R10 , -2

, 1)

n= xFr =/ my) = (2 +9
,

- (2+3), -3 - 1)
1 -1 =32

Chen (755:470(1,37 = 7 + 5-12 =or
n = (7;5,

- 47 7),-5
,0470 (-1, -3,27 =7 + 15-8 = 0V

So plane is 7x-5y-4z = D
,
D = F(1) -5(1) -4(-) = 3- 5 + 4 = 6

So 7x -5y - 4z = /

#26 · All-2
, 1) & = <1,2

,
17

So plane is X-by + z =D whereD= 1 -21-2)+ 1 = 6

so -zy+ z = 6

So
#27.

line#12=2t+ 1 line2 x= S+2 2t+ 1 = s+2

y= 34+2 y=25+4 SSte24t+3 z= - 45-f

point of intersection when t=o , s= -

] -:I& (1 ,
2

,
3).

n = (2,
3

,47x (1, 2
,-43= TiI

V
=> (12-8,

- 1-8-4) , 4-37 = 2- 20
, 12

,
17 v Chec,

~I] v
So-20n+12y+ z =7 (D=7) +2 (1 ,

2 ,3) V t= 0 , s = - 1



# 26· All , -2,1)= = <1 , - 2 , 1) P= ( , y ,z)

Vector equation: XAT = 0

↓ 1
,
-2

, 170 <K - 1
, y +2

,
z =1) = 0

compegn : (x- 1) - 2 (y+2) + (z =1)=0

comp egn simp : x-zy+ z = 6 D= on
= non= 112

#27
line 1 line 2

= 1 +4+ 1 = 6

x=2t+ 1 x= S+2

&y=3t+2 E y= 25+4 (ol did them againz = 4t+3 z= -45-1

FindSit such that (o,Yo,zo) on both limes .

(35+2 =2++ - (i)2t+ 1 = S+2

E4t+ 45 = - 4

=
~[

t=o , S= -I

= 1-20 , -(12) ,
17

P=Julie= -20,
12, 17

↓ check unio
For = ov

vector equ : NoP = 0

-20
,

12
, 170<x- 1

, 4-2,2-37= 0

comp equ : - 20(x-1) + 12(y-2) +(-3) =0

comp equ simp : -20x+ 12 y + z = - 5 Dicton = -20 + 12 + 3 = -5



#29. (1:= (bb Pil-1,
2 , 1)

12: = <-4
,2 ,-2) P2(1 ,

1
,2)

=Mix=/ = (2+2 - 1-2 -4)
,
2+4)
-hah?

i = 50 ,
6

,67
so plane is by+6z = 18 (D= 18)

#31 . Polz ,
1
, -1) , =( ,

1 ,1 ,2= /1 ,2,
17

= Fix = (ii) = (1+, - (2 +1) , 4-1)

i = (3 ,
-3 ,37 Y

so plane is 32 -3y+37 = 0 D = 6 - 3 -3 = 0

#34 · line P15 , 553) V = (3 , 4,-57 310,
0

,0

ps = ) -5 ,
-5 ,37

ESXv = /i)
=,

IPsvrl=+ 5 :+256+25 = A0
189
256

1%=+5 = 50 so d=50=a=3 i
⑧

use calculus?

minimize dit)=+3t)" +(5+4t)-3- 5t)2 & (t) = 100 + 100t = 0

7) minimize Elt) = (5+3t)" + 15+44)+ (-3-5t)" I => t = -1

& (-1) = 23 + 12 +22

next J'Ht = 2 (5+3 t) - 3 + 2(5+4t)4 + 2(-3-5t)-75) = 9 ⑧vm = d(+1)=a = 3= 30 + 10t + 40+32t + 30 +50t = 0



# 35. S(2 , 1 ,3)El13) V = (2 , 6,07

5 = (0,
0, 07 psx= = 0

so distance is 0

#36 S(2 ,
1
,-1) P(0 ,

1
,0)= (2 ,

2
,
27

Ex =/ = (2 ,
- (4 +2)

,
47 = (2 ,

-6 , 4)

22 2
I

Irl== : ZEs IX=36 + 16 = 562

So d==Zol

#39 . S(2-3
,4) UnzyzE13 = (1

,
2

,
27

Find Polit,yo,
zo) on theplane

e .g. Po (13 .
0
, 0)

=proje
Id= -11

,
-3

,4704112 ,27

= 5) - 1 - 6 +8) = j(-9)=3d = 1-31= 3

#45 U+zy+ kz= 1 planed, u+zy+62 : 10 plane

Fo(1 ,
0

,% ,
S = 110, 0

,0) ,
n = <112,62are

Id= <-9,
0

, 070 <1 ,
2

, 67 if they don't interseof,

then they are

= -9)= d= M parallel .

h= <1,
2

,6) for
both



#47. I+y= / 2x +y-zz= 2

mi= < 1
, 1

,0)= <2 ,
1

, -2)

O =cos"([-2) = cos

O = cost (12) = 600
orThus co
o = 60

#53 = 1-t

SList
line

, 2x-y+3z = 6 please

Find t sit Polko,yo,zo) is on both line and plane .

So,

2 (n-t) - (3t) + 3(1++) = 6 = 2-2t-37+3+37 = 6

=> 5-2t= 6 = It = -1
, tel

plug in t=-1 into line -

Pol31,32, %2) on both line a plane .
Check plane

3 + 312+3 = 6. V

#57 x +y+z = 1 planes , way =2 planez

= (1,
1
, 17

,
# = < 1,

1
,
07

= mixi = /ijh) = ( - 1
,

- 1-1
,
0) = 5 1

, 10)

So line is in direction of is a passes

through Po(zo,yo,
20)

x = 2-t

(iil]-***) y = t (free)

zz =I

Po(2 ,
0 ,-1) i = (21, 607

lineSz



2
. d circle whenzevel)12. #
2. Y

- " ↑

-

3.a doesn't depend ons - -

noch
M

noY

Yo g
circle for 10. nz

51 K = -z + const when yeconst/bounded/bounded

6 e circle when I Fixed , 0 In ①
circle

-To b doesn't depend on y
-

· get -
62008

. j 1 ↑
9 . R O

O
10 . f oval when z fixed , zo

M ↑
11. h circle for fixed y+0

12. C oval when sy , orz fixed


