
Math ���: Week-in-Review, Week � Monday, September ��th, ����

EXAM � REVIEW

Exercise �
Describe the following regions of R3 in words.

(a) z > 0

(b) x = y

(c) x2 + y2 = 4

(d) (x� 1)2 + (y � 2)2 + (z + 1)2  9

(e) 1  z2 + x2  9

Exercise �
What is the intersection of the following regions in R3?

(a) x � 0 and x2 + y2 + z2  4

(b) x2 + z2 = 1 and y = 2

(c) x2 + z2 = 4 and z = 1

(d) 1  x2 + y2 + z2  9 and y = 2
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(a) everything above the

✗y
-plane

(b) the plane ✗ =]

(c) cylinder with radius 2

centered at the origin
(e) filled in cylinder of that extends infinitely in the
radius 3 with the middle

z -direction .

part of radius I cut ◦at "

(d) filled in ball of radius 3

centered at C 1,2 , - 1) .

(a) half of the filled in ball

centered at the origin
with

radius 2 .

(b) circle of radius 1 .

(c) two lines

(d) a filled in circle
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Exercise �
P , Q, and R form a triangle. What is ��!

PQ+
��!
QR+

�!
RP ?

Exercise �
Let u = h3,�1, 2i. Find a vector v such that v goes in the direction of h1, 2,�2i and compuv = �4.
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•
Q

p•%%
127

They cancel each other out , so you get .

= c < 1,2 , -2 > for some C. (we want to find c)

3.c-2C-4C
= -3,0¥ = -4 .compñÑ=Ñ;É =

F+i

⇒ c = 4¥

F=<¥,8¥,→r
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Exercise �
Is the triangle formed by the vertices A(1, 2, 3), B(5, 1, 6), C(3, 4, 1) a right triangle?

Exercise 6
Find the vector projection of ��!AB onto ��!

BC .
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Idea : Take the dot product of the sides . If a

dot product is 0, then the sides are

perpendicular ( i.e. , it is a right triangle .

ÑB = < 4 , -1 , 3 > AT} • BE = 4C-D - Ks) +3C-D= -26
.

BI = < -2,3 ,
-5 > AT} • AÉ = 4(2) - I (a) +3C-2)= .

AT = < 2
,
2
,
-2 >

Yes
,
it is a righttriangle

.

projpi.AE = AÑ;¥%- BE
= {÷⇔ ,

< -2,3, -5 >

=Égˢ<-2,3,
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Exercise �
Find a unit vector perpendicular to the plane containing the point (�2, 5, 2) and the lineL(t) = h2t, 3+
t, 1� 2ti.

Exercise 8
Let V be the parallelepiped whose edges all have length �. One side of V lies in the xy-plane. The
angle between the edges that lie in the xy-plane is 45�. An edge of V that is not in the xy-planemakes
a 30� angle with the z-axis. What is the volume of V ?
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The line contains the point (0,3 , 1) and

goes in the direction < 2,1 , -2 ? So
, subtracting

the points , we get another vector in the plane :

< -2-0,5-3,2-1 > = < -2,2 ,
I >

.

Take their

cross product to find a vector 1- to the plane :

< 2,1
,
-2 > ✗ < -2,2 , I > = 55 , 2,6 ?

Then divide by the

length to get a unit rector :¥Ep<5

✓ = / E. (b-
'

✗ E) 1
.

Let F and E be the vectors

in the
xy
-plane . Then , II

>

✗ E / = 157 /El sino
= 2. 2- sin ( 457=252 .

By the right hand rule, the direction of b→xc→ is either

in the 2- or - 2- direction . Either way ,

/ at • ( ÉxÉ ) / = I / 1×E //cos [☒
= >◦

•

also

_=€
= 2.252 . ¥ =2④
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Exercise �
Find the point on the line L(t) = h2 + t, 2� 2t,�1 + ti that is closest to the point (�4, 1, 5).

Exercise ��
What is the domain of r(t) = h

p
2t+ 4, ln(3� t), (1� t)�1i?
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C- 4,1, s)

:•TÉi
< 1

,-2,1 >

prig <-6 ,-1,6 > = <-ᵗ";¥;§¥ < 1
,-2,1 >

= :-< 1
, -31 >

<1
,-2,17

= < ÷
,

-3. ÷ >

( 2,2 ,
- 1) + < ÷

, -3,5 >=(É,¥,

FEY is defined for 21-+4>-0 ⇒ C- ≥ -2
.

In (3-t) is defined for 3 -t > 0 ⇒ t < 3
.

( 1-2-51 is defined for t
≠ 1

.

The domain of Flt) is where aI the

components are defined , so the domain

of Flt) is

[-2,DU(
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Exercise ��
Find parametric and symmetric equations for a line that is perpendicular to the plane 3x�7y+4z = 8
and passes through the point (5, 1,�4).

Exercise ��
Determine if the following pair of lines is intersecting, parallel, or skew: L1(t) = h1+2t,�2� t, 3+2ti
and L2(t) = h1 + t,�2 + 3t, 1 + 2ti.
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Normal vector to the plane : < 3
, -7,4 >.

The line must go in
this direction

,
so its parametric

equation is

L(t)=<5,1,-4>-t<3,-7,4>
To find the symmetric equations , solve for t and
set them equal to each other:

✗ = 5+3 t ⇒ t = ¥ ,✗jˢ=1¥-=Z-y = I - 7-t ⇒ c- = 9¥
2- = -4 -14T ⇒ C- = 2¥

L
, goes in the

direction of < 2
,
-1,2 ?

Not parallel
Lz goes in

the direction of < 1
,
3,27 ._

If they intersect , then there is t and s such that

↳ It) =L, ( s) .

I -12T = Its ⇒ s = 2T

- 2 - t = -2+3 t ⇒ t
= 0 ⇒ 5=0

L
,
/0) = < 1

, -2,3 >

§ not equal , so they
do wot intersect .

Lzlo) = < 1
,
-2

,
I >

↳awdLzaneskewJ
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Exercise ��
Find a plane whose intercepts with the x, y, and z axes are �, �, and �2, respectively.

Exercise ��
Find the intersection between the plane x+ y = z and the plane 3x� 2y � 2z = 5.
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(3) 0,0) , (0,7, O) , and (0,0 , - 2) are on the plane .

⇒ <3
, -7,07 and <3 , 0,27 are in the plane .

⇒ <3
, -7,07 ✗ < 3,0 , 2 > =← 14

, -6,21 > is 1- to the plane .

Therefore
, the plane

is-14cx-3-6ly-0-ZICZ-o-0.fi

The normal vectors for these planes are

< 1,1 , - I > and <3 , -2, -2 >. The line

must be 1- to both these normal vectors

since the line lies in both planes .
So
,

we can find the direction of the line

by taking the cross product of these
nm , ⇔, *

, µ,
,,

into the equation< 1,1 , -17 ✗ <3, -2, -2 >
= <-451 , -5 > .

for a line :

Now
, find a point on

the liwebypugginy
2- = Xty into 3×-2

,
-27=5 :

3×-3-21--71=5 ⇒ ✗ = say .

choose
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Exercise ��
Draw the traces of the equation x2 � 3y2 + z2 = 4. What shape is it?

Exercise �6
Draw the traces of the equation 3x2 � y2 � 2z2 = 0. What shape is it?
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2- =C traces :

y=c
traces :

✗ 2+2-2=4+3 in circles

✗ =c traces :

- 392+2-2=4 - C2 hyperbolas

"

2- =c traces :

✗ 3×2-12=22 hyperbolas

3×2-22-2=22 hyperbolas
"
"""

✗ =c traces :

C0④
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Exercise ��
Find the intersection between the curve r(t) = ht2, cos(t), sin(t)i and the surface 3x2+2y2+2z2 = 5.

Exercise �8
Draw the projection of r(t) = ht2, t, cos(t)i onto the xy and yz planes.
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Plug ✗=t } y=cosCt) , 2- = sink into the surface equation .

34-42+2 coilf) +2 sink)=5

31-4 +2=5

32-4 =-3

t
"
= - I

⇒ t = ± /
,
so Ect) intersects the surface at

(4) = ( 1
,
cos C-1)

,
sin C-D) and r→(1) = (1) cosa ) , sin (D) .
- -

Projection onto ✗y
-plane : Ignore the 2- - coordinate .

⇐
Projection onto the yz -plane : Ignore the ×- coordinate .

it

*.
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Exercise ��
Find the line tangent to r(t) = ht2, t, cos(⇡t)i at the point (4,�2, 1).

Exercise ��

What is
Z 2

1

�
sin(⇡t)i+ e2tj� 7k

�
dt?
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( 4
, -2,1) corresponds to 1- = -2

.

i.e.
,
r→fz ) = < 4

,-2,17 .

'

( t) = < 2T , I
,
- IT sinLitt ?

'

/-2) = < -4 , I ,
- IT sin (-21T) >

= <-4
,
I
,
07

.

LlH=<4,-z,i>-t<-4,#✓

Just integrate each component separately .

2

/ sin little c- e2ᵗj - > Edt
I 2

2

= f. sincittdt E + f ≥e2ᵗdtj - 7-f. It É

= - ¥ cosGta) /it + Ee
" /if - 7- k→

= (costin) - cos E + { (e"-e) J - 7- Ñ

=-÷E+E(e"-eDJ-7
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Exercise ��
Find the length of the curve r(t) = hsin(⇡t), 3t, cos(⇡t)i from (0, 0, 1) to (0, 6, 1).
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( 0,0, 1) corresponds to 1- =D.

(0,6 , 1) corresponds to t=2 .

F' (t) = < IT cos (Tt) , 3 ,#sin (It >

L = §/ F'Ctldt
= [CTc.sc/Tt)T+3--(-iTsinCitt#dt

2

= ! 11-21-97 It

=zF


