
04.05.1 

Problem Set 
 
Chapter 04.05 
System of Equations 
 

1. For a set of equations ][][][ BXA  , a unique solution exists if 

(A) rank (A) = rank  BA  

(B) rank (A) = rank  BA  and rank (A) = number of unknowns 

(C) rank (A) = rank  BA  and rank (A) = number of rows of (A). 
 

2. The rank of matrix 
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A  is 

(A) 1 
(B) 2 
(C) 3 
(D) 4 

  
3. A 43  matrix can have a rank of at most 

(A) 3 
(B) 4 
(C) 5 
(D) 12 

  
4. If ][][][ CXA   has a unique solution, where the order of ][A  is 33 , ][X  is 13 , 

then the rank of ][A  is 
(A) 2 
(B) 3 
(C) 4 
(D) 5  

 
5. Show if the following system of equations is consistent or inconsistent.  If they are 

consistent, determine if the solution would be unique or infinite ones exist. 
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6. Show if the following system of equations is consistent or inconsistent.  If they are 

consistent, determine if the solution would be unique or infinite ones exist. 
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7. Show if the following system of equations is consistent or inconsistent.  If they are 

consistent, determine if the solution would be unique or infinite ones exist. 
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8. The set of equations  
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has 
(A) Unique solution 
(B) No solution 
(C) Infinite solutions 

 
9. For what values of a will the following equation have  

            4321  xxx  

  23 x  

    24 31
2  axxa  

(A) Unique solution 
(B) No solution 
(C) Infinite solutions 

  
10.  Find if  

  












32

5.25
][A  

and 

  









5.02.0

25.03.0
][B  

are inverse of each other. 
 

11. Find if  

  









32

5.25
][A  

and  
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  






 


5.02.0

25.03.0
][B  

are inverse of each other. 
  

12. Find the 
(A) cofactor matrix 
(B) adjoint matrix  

of  

   
















518

172

143

A  

13. Find 1][ A  using any method for 

 

















518

172

143

  [A]  

14. Prove that if ][A  and ][B  are both invertible and are square matrices of same order, 
then  

               111 ][])][([   ABBA  
  

15. What is the inverse of a square diagonal matrix?  Does it always exist? 
 

16.  ][A  and ][B  are square matrices.  If ]0[][][ BA  and ][A  is invertible, 
show 0][ B .  
 

17. If ][][][][ ICBA  , where ][A , ][B  and ][C  are of the same size, show that ][B  is 
invertible. 
 

18. Prove if ][B  is invertible, ][][][][ 11 ABBA    if and only if ]][[][][ ABBA    
 

19. For  

               






















515

6099.23

0710

A   

            

























5

1

10664.61666.004995.0

3999.03332.02999.0

2799.02333.01099.0

A   

Show 
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               .det

1
det

1
A

A  

 
20. For what values of a  does the linear system have  

ayx

yx




66

2
 

(A) infinite solutions 
(B) unique solution 

 
21. Three kids - Jim, Corey and David receive an inheritance of $2,253,453.  The money 

is put in three trusts but is not divided equally to begin with.  Corey gets three times 
more than David because Corey made an “A” in Dr. Kaw’s class.  Each trust is put in 
an interest generating investment.  The three trusts of Jim, Corey and David pays an 
interest of 6%, 8%, 11%, respectively.  The total interest of all the three trusts 
combined at the end of the first year is $190,740.57.  How much money was invested 
in each trust?  Set the following as equations in a matrix form.  Identify the 
unknowns.  Do not solve for the unknowns. 
 

22. What is the rank of  

  

















13106

764

321

?   

 Justify your answer. 
 

23. What is the rank of  

  

















2913106

17764

6321

? 

 Justify your answer. 
 

24. What is the rank of 

             

















3013106

18764

6321

? 

Justify your answer. 
 

25. How many solutions does the following system of equations have 

             


















































29

17

6

13106

764

321

c

b

a

? 
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Justify your answer. 
 

26. How many solutions does the following system of equations have 

             


















































30

18

6

13106

764

321

c

b

a

?   

 Justify your answer. 
 
 

27. By any scientific method, find the second column of the inverse of 

  

















1300

054

021

. 

28. Just write out the inverse of  (no need to show any work)  

             



















5000

0400

0020

0001

 

 
29. Solve ][][][ BXA   for ][X  if  

             















 


602

522

0710

][ 1A   

 and  

  


















012.6

5.2

7

][B  

30. Let ][A  be a 33  matrix.  Suppose  

  


















012.6

5.2

7

][X  

is a solution to the homogeneous set of equations ]0[][][ XA  (the right hand side is 
a zero vector of order 13 ).  Does ][A  have an inverse?   
Justify your answer. 
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31. Is the set of vectors  

  




















































25

4

1

,

5

2

1

,

1

1

1

CBA


 

linearly independent?  Justify your answer. 
 

32. What is the rank of the set of vectors 

  




















































6

3

1

,

5

2

1

,

1

1

1

CBA


? 

 Justify your answer. 
 

33. What is the rank of 

  




















































5

3

3

,

4

2

2

,

1

1

1

CBA


? 

 Justify your answer. 
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Answers to Selected Problems: 

 
1. B 

 
2. A 

 
3. A 

 
4. B 

 
5. Consistent; Infinite solutions 

 
6. Inconsistent 

 
7. Consistent; Unique 

 
8. C 

 
9. If ,2 2  ora  then there will be a unique solution 

If 2,-or  2a  then there will be no solution.   
Possibility of infinite solutions does not exist. 

 
10. Yes 

 
11. No 

 

12.  






















2953

29719

581834






















292958

5718

31934

 

 

13.  





























111

221

211

1

102.500102.500105.000

104.310106.034101.552

102.586101.638102.931

A  

 

14.                   111   ABBA  

 Let     BAC   

         11   BBABC  

               IA  

   A   
           Again  
                BAC   
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        BAACA 11     

    BI  

   B   
           So 

      ABC 1                                                                        (1) 

                  BCA 1                                                                         (2)   
          From (1) and (2) 

           BACABC  11  

                   BABAABBA  11  

                BAABAABBAA 1111    

          BBAABB  11  

             BBBAABBB 1111    

         .11 IBAAB   
 

15. Hint: Inverse of a square nn diagonal matrix  A  is  





























nna

a

a

A

1
0

0
1

0

00
1

22

11

1









 

     So inverse exists only if 0iia  for all i . 

 
16.      0BA  

                   011   ABAA  
 

17. Hint:  )det()det()det( BAAB   
 

18. Hint: Multiply by   1B  on both sides,          111   BABBBA  
 

19.  
    

20.  
(A) 12  
(B) not possible 

 
21.   J + C + D = $2,253,453 

  C = 3D  
  0.06J+0.08C+0.11D = $190,740.57  
             In matrix form 
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

















































57.740,190

0

453,253,2

11.008.006.0

310

111

D

C

J

 

 
22. In the above matrix, 2(Row 1) + Row 2 = Row 3. Hence, rank is less than 3.  Row 1 

and Row 2 are linearly independent.  Hence, the rank of the matrix is 2. 
 

23. The determinant of all the 33  sub-matrices is zero.  Hence, the rank is less than 3.  
Determinant of 

   04
76

32









.  

  Hence, the rank is 2. 
 

24. In the above matrix, 2(Row 1) + Row 2 = Row 3. Hence, rank is less than 3 as the 3 
rows are linearly dependant. Determinant of 

  04
76

32









.  

 Hence, the rank is 2. 
 

25. Rank of A = 2 
Rank of A|C = 2 
Number of unknowns = 3. 
There are infinite solutions since rank of A is less than the number of unknowns. 
 

26. Rank of A = 2 
Rank of A|C = 2 
Number of unknowns = 3. 
There are infinite solutions since rank of A is less than the number of unknowns. 
 

27.       


















































100

010

001

1300

054

021

'
32

'
22

'
12

XaX

XaX

XaX

  

 

                                  

013

154

02

'
32

'
22

'
12

'
22

'
12







a

aa

aa

 

       Simplifying, 
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
































0

333.0

667.0

'
32

'
22

'
12

a

a

a

 

 

28.   

























5

1
000

0
4

1
00

00
2

1
0

0001

 

 
29.    ][1][][ BAX   

            = 































 

012.6

5.2

7

602

522

0710

 

            = 

















072.50

06.49

5.52

 

 
30. Given  

                         ]0[][][ XA  

If 1][ A exists, then 

  ]0[][][][][ 11   AXAA  
  ]0[][][ XI  
  ]0[][ X  

 This contradicts the given value of ][X . Hence, 1][ A  does not exist. 
 

31. The set of vectors are linearly independent. 
 

32. Since, the 3 vectors are linearly independent as proved above, the rank of the 3 
vectors is 3. 
 

33. By inspection, BAC


 .  Hence, the 3 vectors are linearly dependent, and the rank 

is less than 3.  Linear combination of BA


 and , that is, 021  BKAK


has only one 
solution K1= K2 = 0.  Therefore, the rank is 2. 

 
 


	Problem Set
	Chapter 04.05
	System of Equations
	Answers to Selected Problems:
	Word Bookmarks
	adjoint_97
	Linearly_Independent_100
	Linearly_Independent_104



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check true
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents best suited for Lulu's printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (None)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


