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Find the rank and nullity of the matrix A i i
e L
® A=|1 5 -3 11 @ A=|_ 3 10
_2 7 —6 16_ 1 2 0
2 =3 -6 G.J. Elimination ypo = 1 rank(A) = 2,
1 5 -3 11 010 20 nullity(d)=4-2=2
_2 7 —6 16_ _O 0O O O_
1 3 2] (1 0 —4
4 -1 -18| G.J.Elimination |0 1 2 l‘anlf(A)=2,
1 3 10 10 0 0 nullity(4)=3-2=1
12 0] 0 0 0
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Given the coordinate matrix of z relative to a (nonstandard) basis B for R",
find the coordinate matrix of x relative to the standard basis

@© B={1,1), 1D}, [2]z=[3 51"

r=3(1, 1) +5(-1,1)=(=2,8)
(—2, 8) = —2(1, 0) + 8(0, 1), the coordinate vector of x relative to the standard basis 1s
[z]g=[-2 8]"

@ B=1{(1,0,0),(1,1,0), (0, 1, 1)}, [¢]z=[2 0 —1]7
x=2(1,0,0)+0(1,1,0)—1(0, 1, 1) =(2, -1, —1)

(—2,—-1,-1)=2(1, 0, 0) — 1(0, 1, 0) — 1(0, 0, 1), the coordinate vector of x relative to

the standard basis is [x] ;=2 —1 —1]7
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Find the coordinate matrix of x in R" relative to the basis B’
@® B'={(5,0),(0,-8)}, z=(2,2)
The resulting system of linear equations 1s
—8¢, =2
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@ B'={(1,2,3),(1,2,0),(0,-6,2)}, z=(3,-3,0)
c,(1,2,3)+c,(1,2,0)+ c5(0,-6,2)=(3, -3, 0)
c; T ¢, =3
2¢,+2¢c,—6c; =-3
3¢, +2¢c; =0
The solutionis ¢, =—1,¢c,=4 and ¢; =3/2 = [x]z =[-1 4 3/2]*

|dentify and sketch the graph of the conic section

1) 2-P+22-3=0
(z+1)>-1-y*-3=0

(z+1)° ¢’

2 )

(z+1)*-y° =4 =
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(2) 1622+25¢y —322—50y+16=0
16(z* — 22)+25(y* = 2y)+ 16 = 0
16(x—1)* —16+25(y—1)> =25+16=0
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16(z—1)* +25(y—1)* =25

(z=1)°

25/16

This 1s the equation of an ellipse centered at (1, 1) anda=5/4,b =1

-(y-1* =1
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Perform a rotation of axes to eliminate the iy—term, and sketch the graph of the conic
722 + 632y + 13y° =16 = 0
a—c T-13 - T
63 J_ "6
I J3

= sinf = ——, cosf = —
2 2

cot20 =

: 1
r=212'cosd —y'sinf = E(\/gx’ +1")

: 1
y =x'sin@+ y'cosf = 2 (\/gy' — ')

722 + 632y + 139° =16 = 0= 4(z)* +16(y)* =16
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Ellipse centered at (0, 0) with the major axis along the z"-axis and a =2, b =1

+(y)* =1
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Given the coordinate matrix of x relative to a (nonstandard) basis B for R", find the
coordinate matrix of x relative to the standard basis

1' B: {(29 4)9 (_19 1)}9 [:B]B: [4 _7]T

2. B={(1,0,1),(0,1,0), (0,1, D)}, [x]z=[4 0 2]

Find the rank and nullity of the matrix A

SRR %
@O A= 4 22 4 =2 @ A=
5 0 1 3 -2 30 2
L - 126 1
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Find the coordinate matrix of «in R" relative to the basis B'
1. B={2,2),(0,-1)}, z=(—1, 2)
2. B'=4{(1,0,0),(0,1,0), (1,1, D}, x= (4,2, 9)

|dentify and sketch the graph of the conic section
1. 22+ +42—-2y—11=0

2.9+ 99+ 18x— 18y + 14 =0

3.202 = 20z—y+46=0
4.4+ 1> +322x+4y+63=0
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Perform a rotation of axes to eliminate the wé};term, and sketch the graph of the conic
1. zy=3

2.922+4zy+ 9942 —-20=0

3. 22 +2zy+y° +\/§$—\/Ey =0
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