PHYSICS 201
Solutions 2" HOMEWORK
Dr. V. Lempesis

Hand in: Tuesday 29™ of October 2013

1. Use the method of augmented matrix to solve the following system:

Sx+1ly—=21z=-22
x+2y—-4z=-4
3x=2y+3z=11.

Solution:

Construct the augmented matrix of the system
5 11 =21 =22
1 2 -4 -4
3 -2 3 11

and we interchange the second with the first line (or row). Then we do the
following steps

1 2 -4 -4 I 2 -4 -4
5 11 —21 =22 |(R-5R) ~|0 1 -1 -2
3 -2 3 11 J(R-3R) |0 -8 15 23 )(R+8R)

1 2 -4 -4 1 2 -4 —4) (R +4R)
~lo 1 -1 -2 ~l0 1 -1 -2| (R +R)
o 7 7 (1 00 1 1
5]
120!0 (R-2R) (1 0 0 2
~lo 1 0!-1 ~lo 1 0 -1
00 111 00 1 1

which gives the solution
x=2

y=-1
z=1

2. Solve the following system



3x+2y=7

—4x+5y=-40
Solution:
3 2
D= =15—(—4)-2=15+8=23
4 5
7 2
D = =7-5—(-40)-2=35+80=115
* -40 5
3007
D = =3-(—40)-7-(-4)=-120+28 =-92
Y4 —40
_b, _15_ b _92__
D 23 D 23

3. Show that the numbers a, b are roots of the equation

I x x*
1 a 4*|=0.
1 b W
Solution:
I x x* R 5 5
1 a &l=0=1" “|-1." “|+1|" Tl=0=
L b » b b b b a a

ab® — a*b—xb* + x*b+xa* —x*a=0

Thus

ab’ —a’b—xb* +x’b+xa’ —x’a=0=x’(b—a)—x(b*—a’*)+ab(b—a)=0=
x*(b—a)—x(b—a)b+a)+ab(b—a)=0=
(b—a)|x* = x(b+a)+ab]=0=x*—x(b+a)+ab=0

The last equation has the following roots (assuming b > a)



- (b+a)+(b+a)' —4ab _ (b+a)+(b—a)’ _h

1

2 2
.= (b+a)—+/(b—a)’ —4ab _ (b+a)—+J(b—a)’ a
2 2

2

4. If the following system has a unique solution then calculate a.

xX+y+az=6
2x+3y+4z=0
3x+4y+5z=1
e N R
D=2 3 4=1-‘4 5‘—1-‘3 5‘+a-‘3 4‘=—1+2—a=1—a
345
I BN
D =0 3 4=6-‘4 5‘—0-‘4 5‘+1.‘3 Z=—6+4—3a=—2—3a
1 45
PO ol 4 oo
D=2 0 4=1| "|-67 Y+a|’ |=—-4+12+2a=2a+8
‘ 15 3s| 31
315
PR s g ks
D =]2 3 ol=1-] "=1.|7 7|46 J|=-1+2-6=-5
S P B O N < R <

To have a unique solutionthen D#0=1-a#0=>a#1



