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INSTRUCTIONS

No notes booksor calculatorsaareallowed.

Therearethreeemptypageq16, 17 and18) atthe endof theexam.
You may usethemfor roughwork. Thesepageswill notbegraded.

Therearel2 questionsvorth atotal of 100 points.

For questiondl, 4, 7, 11 and12 no partialmarkswill begiven.
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1. LetP =(3,-1,0), Q@ =(1,0,1), R = (1,2,1). In eachstatementfill in the blankwith the
correctresult. The spacebetweerstatemergcanbe usedfor calculations.

e Theareaof atrianglewith verticesP, @), andR is

e Thegeneraform of the equationof the planepassinghroughP, @ andR is

e Theprojectionof PR onto PQ) is

e Let/ betheline passinghroughP and@. Thedistancebetweenk and/ is



page3 of 18

2. Considetthevectors[1, —2, k], [5, —2k, 25] and[k, —10, 25].
(a) Findall valuesof k for which thesevectorsarelinearly independentStateyour answer
clearly.

(b) For whatvalue(s)of k£ dothegiven vectorsspanR3?
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3. LetA= [

5 0
-2 1

} . Write A asaproductof 2 elementarymatrices.
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4. Considetthefollowing lineartransformationgn theplane:

e Let T; bethe counterclockwiseotationaboutthe origin by anangleof /4 . Thenthe
standardnatrix of Ty is

e LetT, bethereflectionabouttheline y = . Thenthestandardnatrixof T is

e LetT3;betheprojectionontotheline y = . Thenthestandaranatrixof T's is



5. Let A be2 x 2 matrix suchthat

is aneigervectorwith eigervalue 4 and

is aneigervectorwith eigervalue —1.
(a) Find A.
(b) Find A%, (You mayleave powersof numbersn your answer)
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6. Diagonalizethematrix A = [

11
—2 4

|
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7. Fill in the blanksbelow in the way that bestcompletessachstatement.To obtainfull marks
— you needfive correctanswers.

e Let A beaninvertibe 1313 x 1313 matrix andlet R be the reducedechelonform of A.
Thendet(R? — 2R) =

e If Ais15x 14 matrixandnullity(A) = 10,thenrank(4) =

e Let A bea4 x 4 matrixwith eigervaluesl, —1, 2, 3. Thendet(d~1) =

e Let A bea5 x 5 matrixwith determinant-2. Thende{adj(—A7)) =

e Let A be2 x 2 matrixwith determinant-6 andtrace—5. Thentheeigervaluesof A are

e Let A bea?2 x 2matrixwith eigervaluesl and2. Thendet(4? — 34) = :
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8. LetA= [

4 1
1 4
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} . FindanorthogonamatrixQ andadiagonamatrix D suchthatQ” AQ = D.
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9. Let@ bea?2 x 2 matrix. Prove thatthe columnsof Q form anorthonormalketif andonly if

QTR =1
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10. Let A and B ben x n matrices,andassumehatthe columnsof A arelinearly dependent.
Prove thattherows of AB arealsolinearly dependent.
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-3 2 2
11. LetA=| 2 -3 —1|. In eachstatementfill in the blankwith the correctresult. You
0 4 1

may usethe next pagefor calculations.

The characteristigpolynomal of A hasthe form (1 — A)"(—=3 — A\)™. Find n andm.
Answer:n = andm =

Theeigenspacé’; is

Theeigenspacé’_s is

Thegeometricmultiplicity of theeigervaluel is andthe geometricmultiplicity of

theeigervalue—3is .

In the spacebelow explain whetherthe matrix A is diagonalzable. To obtaincredit, you
mustprovide a satisaictoryexplanation.
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Onthis pageyou maydo calculationsconcerningproblem11.
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12. LetW ={[a,b,a+b] : a,binR} beasubspceof R3. In eachstatementfill in theblankwith
thecorrectresult. You mayusethe next pagefor calculations.

e A basisfor W is

e A basisfor W is

e An orthogoral basisfor W' is

e Letv=[1,2 0]. Thenprojy (v) =
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Onthis pageyou maydo calculationsconcerningproblem12.
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Roughwork.
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Roughwork.
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Roughwork.



