Math 43 Midterm 3 Review Answers

In addition to the following review questions, you must be able to solve any of the questions from the 3D Lines & Planes handout.
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(2]

(3]

[a]

[b]
[c]

[a]
[b]

[c]

(k]
(1]
(m]

o]

<-2,-4>-<x,y>=0 = -2x-4y=0
Let x=2 and y =—1

1
<2, 1>
-2<0 = 9:7r+tan_1j—§z4.25 radians
2<8cos,88in2E>—<—-2, 4> = 2<—443>-<-2-4> = <-883>-<-2 4>
= <—6,4+8/3> = —6i +(4+8/3)]

<2,-1> = ﬁ<2,—1> = <%,— >

o

g <0,2,-3>-<-1,-3,4> 4 —18 _
cos = 08 —— 2.94 radians
I<0,2,—3>|[|<-1,-3,4>] V13426
<0,2,-3>x<-1,-3,4>=<-1,3,2>
1
ousas < bd2T T dha2e = <ogndnde
pr0j<—1—34><0725_3> = <0’2’_3>'<_1’_3’4> <—1,_3,4> = _—18<_1,_3,4>
T <-1,-3,4>-<-1,-3,4> 26
= —5<-1,-3,4> = <&, I, -¥>
<0’2’_3>_<%’%’_?_6> = <_%a_%a_%>
<0,2,-3> = <&, 4, -¥>+<-%, -5, 5>

<-T-x,4-y,-8—z>=<-1,-3,4>

-T7-x=-1, 4-y=-3, -8-z=4 = (x,y,2)=(-6,7,-12)
<a,b,-5>=m<-1,-3,4> = a=-m, b=-3m, -5=4m = m=-3, a=3, b=
<7,¢,-5>-<-1,-3,4>=0 = -7-3¢-20=0 = c¢=-9

octant 2+4 =6

(-5—4,-2+6,3-2) = (-9, 4, 1)

<3--32-4-1--2>=<6,-2,1>

<-3--54--2,-2-3>=<2,6,-5>=2{ +6] -5k

J4+36+25=+/65

_ﬁ<2,6,—5>:<—%,_%,%>
£<6,-2,1>=< 2 o>
(V41)(3)cos2 ~ —7.99

(V41)(3)sin2 ~17.47

ROXRP=<6,-2,1>x<-2,-6,5>=<-4, -32,~40>=—4<1,8,10 >
1-4<1,8,10>||=2<1,8,10 >|| = 2165
4 <6,-2,1>-<-2,-6,5> 4
S = COS

5
<6, -2, 1>l -2,-6,5>] V41465

<4,0,-5>-<-5-3,-2-2,3—-1>=<4,0,-5>-<-8,-4,4>=-52

~ 1.47 radians

normal vector = R_éx R; =<—4,-32,-40> or <1,8,10 >
I(x+5)+8(y+2)+10(z-3)=0 = x+8y+10z-9=0
x=-54+6t, y=-2-2t, z=3+¢

direction vector =< -2, -3, 1> or <2,3,—-1>



(4]

[p]

x<0,y>0,z>0
x<0,y<0,z>0
x>0,y>0,z<0
x>0,y<0,z<0

[a]

[b]

x-3 y-2 z+l
2 3 -1

center = (%H’ %’ %) = (_19 09 1)

radius® = (3—=1)>+(2-0)* +(-1-1)* =24

(x+1)*+3y*+(z-1)* =24

or —z—1

octant 2
octant 3
octant 1 +4 =15
octant 4+4 =8

Uy Uy

xP—4x+y*+6y+z>+10z =-29

(X* —4x+d)+(*+6y+9)+(z2° +102+25) =29+ 4+9+25
(x=2+(y+3)>+(z+5°>=9

center = (2, -3, —5)

radius = 3

(x=2+(y+3)+(0+5°=9 = (x-2)+(y+3)>=-16
no Xxy —trace

(x=2+(0+3)+(z+5*=9 = (x-2)+(z+57=0
Xz —trace is point (2, 0, —5)

(0-2*+(y+3)°+(z+5°=9 = (¥+3)°+(z+5)° =5
yz — trace is circle in Yz — plane, center = (0, —3, —5), radius = \/g






Math 43 Midterm 3 Review Answers

In addition to the following review questions, you must be able to solve any of the questions from the 3D Lines & Planes handout.


[1]
[a]


[image: image1.wmf]0


4


2


0


,


4


,


2


=


-


-


Þ


=


>


<


×


>


-


-


<


y


x


y


x






Let 

[image: image2.wmf]2


=


x


 and 

[image: image3.wmf]1


-


=


y








[image: image4.wmf]>


-


<


=


>


-


<


=


>


-


<


>


-


<


5


1


5


2


5


1


,


1


,


2


1


,


2


||


1


,


2


||


1





[b]


[image: image5.wmf]25


.


4


tan


0


2


2


4


1


»


+


=


Þ


<


-


-


-


-


p


q


 radians



[c]


[image: image6.wmf]>


-


-


<


-


>


-


<


=


>


-


-


<


-


>


-


<


=


>


-


-


<


-


>


<


4


,


2


3


8


,


8


4


,


2


3


4


,


4


2


4


,


2


sin


8


,


cos


8


2


3


2


3


2


p


p








[image: image7.wmf]j


i


r


r


)


3


8


4


(


6


3


8


4


,


6


+


+


-


=


>


+


-


<


=




[2]
[a]


[image: image8.wmf]94


.


2


26


13


18


cos


||


4


,


3


,


1


||


||


3


,


2


,


0


||


4


,


3


,


1


3


,


2


,


0


cos


1


1


»


-


=


>


-


-


<


>


-


<


>


-


-


<


×


>


-


<


-


-


 radians


[b]


[image: image9.wmf]>


-


<


=


>


-


-


<


´


>


-


<


2


,


3


,


1


4


,


3


,


1


3


,


2


,


0








[image: image10.wmf]>


-


<


=


>


-


<


=


>


-


<


>


-


<


14


2


14


3


14


1


14


1


,


,


2


,


3


,


1


2


,


3


,


1


||


2


,


3


,


1


||


1





[c]


[image: image11.wmf]>


-


-


<


-


=


>


-


-


<


>


-


-


<


×


>


-


-


<


>


-


-


<


×


>


-


<


=


>


-


<


>


-


-


<


4


,


3


,


1


26


18


4


,


3


,


1


4


,


3


,


1


4


,


3


,


1


4


,


3


,


1


3


,


2


,


0


3


,


2


,


0


4


,


3


,


1


proj








[image: image12.wmf]>


-


<


=


>


-


-


<


-


=


13


36


13


27


13


9


13


9


,


,


4


,


3


,


1








[image: image13.wmf]>


-


-


-


<


=


>


-


<


-


>


-


<


13


3


13


1


13


9


13


36


13


27


13


9


,


,


,


,


3


,


2


,


0








[image: image14.wmf]>


-


-


-


<


+


>


-


<


=


>


-


<


13


3


13


1


13


9


13


36


13


27


13


9


,


,


,


,


3


,


2


,


0





[d]


[image: image15.wmf]>


-


-


<


=


>


-


-


-


-


-


<


4


,


3


,


1


8


,


4


,


7


z


y


x








[image: image16.wmf])


12


,


7


,


6


(


)


,


,


(


4


8


,


3


4


,


1


7


-


-


=


Þ


=


-


-


-


=


-


-


=


-


-


z


y


x


z


y


x





[e]


[image: image17.wmf]4


15


4


5


4


5


,


,


4


5


,


3


,


4


,


3


,


1


5


,


,


=


=


-


=


Þ


=


-


-


=


-


=


Þ


>


-


-


<


=


>


-


<


b


a


m


m


m


b


m


a


m


b


a





[f]


[image: image18.wmf]9


0


20


3


7


0


4


,


3


,


1


5


,


,


7


-


=


Þ


=


-


-


-


Þ


=


>


-


-


<


×


>


-


<


c


c


c




[3]
[a]
octant 

[image: image19.wmf]6


4


2


=


+





[b]


[image: image20.wmf])


1


,


4


,


9


(


)


2


3


,


6


2


,


4


5


(


-


=


-


+


-


-


-





[c]


[image: image21.wmf]>


-


<


=


>


-


-


-


-


-


-


<


1


,


2


,


6


2


1


,


4


2


,


3


3





[d]


[image: image22.wmf]k


j


i


r


r


r


5


6


2


5


,


6


,


2


3


2


,


2


4


,


5


3


-


+


=


>


-


<


=


>


-


-


-


-


-


-


-


<





[e]


[image: image23.wmf]65


25


36


4


=


+


+




[f]


[image: image24.wmf]>


-


-


<


=


>


-


<


-


65


5


65


6


65


2


65


1


,


,


5


,


6


,


2




[g]


[image: image25.wmf]>


-


<


=


>


-


<


41


6


41


12


41


36


41


6


,


,


1


,


2


,


6




[h]


[image: image26.wmf]99


.


7


2


cos


)


3


)(


41


(


-


»




[i]


[image: image27.wmf]47


.


17


2


sin


)


3


)(


41


(


»




[j]


[image: image28.wmf]>


<


-


=


>


-


-


-


<


=


>


-


-


<


´


>


-


<


=


´


®


-


®


-


10


,


8


,


1


4


40


,


32


,


4


5


,


6


,


2


1


,


2


,


6


RP


RQ







[image: image29.wmf]165


2


||


10


,


8


,


1


||


2


||


10


,


8


,


1


4


||


2


1


=


>


<


=


>


<


-




[k]


[image: image30.wmf]47


.


1


65


41


5


cos


||


5


,


6


,


2


||


||


1


,


2


,


6


||


5


,


6


,


2


1


,


2


,


6


cos


1


1


»


=


>


-


-


<


>


-


<


>


-


-


<


×


>


-


<


-


-


 radians

[l]


[image: image31.wmf]52


4


,


4


,


8


5


,


0


,


4


1


3


,


2


2


,


3


5


5


,


0


,


4


-


=


>


-


-


<


×


>


-


<


=


>


-


-


-


-


-


-


<


×


>


-


<




[m]
normal vector

[image: image32.wmf]>


-


-


-


<


=


´


=


®


-


®


-


40


,


32


,


4


RP


RQ


 or 

[image: image33.wmf]>


<


10


,


8


,


1







[image: image34.wmf]0


9


10


8


0


)


3


(


10


)


2


(


8


)


5


(


1


=


-


+


+


Þ


=


-


+


+


+


+


z


y


x


z


y


x




[n]


[image: image35.wmf]t


z


t


y


t


x


+


=


-


-


=


+


-


=


3


,


2


2


,


6


5




[o]
direction vector 

[image: image36.wmf]>


-


-


<


=


1


,


3


,


2


 or 

[image: image37.wmf]>


-


<


1


,


3


,


2







[image: image38.wmf]1


1


3


2


2


3


-


+


=


-


=


-


z


y


x


 or 

[image: image39.wmf]1


-


-


z




[p]
center 

[image: image40.wmf])


1


,


0


,


1


(


)


,


,


(


2


1


3


2


2


2


2


3


5


-


=


=


-


+


+


-


+


-





radius

[image: image41.wmf]24


)


1


1


(


)


0


2


(


)


1


3


(


2


2


2


2


=


-


-


+


-


+


-


-


=







[image: image42.wmf]24


)


1


(


)


1


(


2


2


2


=


-


+


+


+


z


y


x




[4]


[image: image43.wmf]Þ


>


>


<


0


,


0


,


0


z


y


x


octant 

[image: image44.wmf]2


 




[image: image45.wmf]Þ


>


<


<


0


,


0


,


0


z


y


x


octant 

[image: image46.wmf]3






[image: image47.wmf]Þ


<


>


>


0


,


0


,


0


z


y


x


octant 

[image: image48.wmf]5


4


1


=


+






[image: image49.wmf]Þ


<


<


>


0


,


0


,


0


z


y


x


octant 

[image: image50.wmf]8


4


4


=


+




 [5]
[a]


[image: image51.wmf]29


10


6


4


2


2


2


-


=


+


+


+


+


-


z


z


y


y


x


x








[image: image52.wmf]25


9


4


29


)


25


10


(


)


9


6


(


)


4


4


(


2


2


2


+


+


+


-


=


+


+


+


+


+


+


+


-


z


z


y


y


x


x








[image: image53.wmf]9


)


5


(


)


3


(


)


2


(


2


2


2


=


+


+


+


+


-


z


y


x





center 

[image: image54.wmf])


5


,


3


,


2


(


-


-


=






radius 

[image: image55.wmf]3


=





[b]


[image: image56.wmf]16


)


3


(


)


2


(


9


)


5


0


(


)


3


(


)


2


(


2


2


2


2


2


-


=


+


+


-


Þ


=


+


+


+


+


-


y


x


y


x




no 

[image: image57.wmf]-


xy


trace





[image: image58.wmf]0


)


5


(


)


2


(


9


)


5


(


)


3


0


(


)


2


(


2


2


2


2


2


=


+


+


-


Þ


=


+


+


+


+


-


z


x


z


x






[image: image59.wmf]-


xz


trace is point 

[image: image60.wmf])


5


,


0


,


2


(


-








[image: image61.wmf]5


)


5


(


)


3


(


9


)


5


(


)


3


(


)


2


0


(


2


2


2


2


2


=


+


+


+


Þ


=


+


+


+


+


-


z


y


z


y






[image: image62.wmf]-


yz


trace is circle in 

[image: image63.wmf]-


yz


plane, center 

[image: image64.wmf])


5


,


3


,


0


(


-


-


=


, radius 

[image: image65.wmf]5


=






_1431962241.unknown



_1431964246.unknown



_1431964832.unknown



_1431965084.unknown



_1431965429.unknown



_1447492642.unknown



_1447492643.unknown



_1431965463.unknown



_1447386332.unknown



_1431965439.unknown



_1431965278.unknown



_1431965374.unknown



_1431965418.unknown



_1431965346.unknown



_1431965231.unknown



_1431964939.unknown



_1431965031.unknown



_1431965050.unknown



_1431964972.unknown



_1431964885.unknown



_1431964895.unknown



_1431964837.unknown



_1431964876.unknown



_1431964608.unknown



_1431964793.unknown



_1431964822.unknown



_1431964672.unknown



_1431964792.unknown



_1431964337.unknown



_1431964394.unknown



_1431964328.unknown



_1431963488.unknown



_1431963968.unknown



_1431964106.unknown



_1431964214.unknown



_1431964000.unknown



_1431963866.unknown



_1431963955.unknown



_1431963660.unknown



_1431962651.unknown



_1431962744.unknown



_1431962850.unknown



_1431963151.unknown



_1431962670.unknown



_1431962445.unknown



_1431962494.unknown



_1431962319.unknown



_1431961442.unknown



_1431961760.unknown



_1431962050.unknown



_1431962205.unknown



_1431961883.unknown



_1431961630.unknown



_1431961702.unknown



_1431961508.unknown



_1431960280.unknown



_1431961333.unknown



_1431961341.unknown



_1431961101.unknown



_1431961164.unknown



_1431959585.unknown



_1431959723.unknown



_1431959571.unknown



_1431775972.unknown



