Math302 (Term 132)                                                              Quiz 1                                                                  Feb 11, 2014
Name: 
                    SOLUTION                                              ID #:                                                                    Sec #:        




1. Let V be the set of all vectors on the plane [image: image2.png]x —2y+3z=0.




a) Show that V is a subspace of [image: image4.png]



b) Find a basis for V.

Solution:  
a) Since [image: image6.png](0,0,0)



 is on the plane, the set V is nonempty.

(i) If  [image: image8.png]vi = (X1,01,21), V2 = (X2,Y2,22)



 are in V, then 
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We have  

[image: image14.png]vi + V2 = (X + X2, 51 +¥2,21 +23)



  and
[image: image15.png]X1+ x2— 20y +y2) +3(z +23) = (%1 — 2y1 + 321) + (%2 — 2y, +32) = 0.
1





So,  [image: image17.png]vi + v,



 is in V.
(ii) For any scalar [image: image19.png]


 

[image: image20.png]kvy = (kxq1,kyy, kzy).




We have  

[image: image21.png]kxy—2kyy +3kzy = k(x,— 2y; +3z)







So,  [image: image23.png]kevy



 is also in V.



From (i) and (ii) we conclude that V is a subspace of [image: image25.png]



b) If  [image: image27.png]{x,y,2)




 is in V, then 
[image: image28.png]2y, ¥, 0) +(=32,0,2) = ¥(2,1,0) + z(=3,

x,y,2)=Q2y—3zy2)=





So, the set [image: image30.png](2,1,0),(=3,0,1)]



 spans V. Since the vector [image: image32.png](2,1,0)



 is not a scalar 

multiplication of [image: image34.png](-3,0,1),



 then B is linearly independent. Thus, B is a basis for V.
2. Consider the linear system [image: image36.png]


, where 
[image: image37.png]



a) Find rank(A) and rank(A|B)

b) Solve the system.

Solution:  
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We have   

rank[image: image41.png](A) =



rank[image: image43.png]



b) From the reduced row-echelon form of the augmented matrix of the system, we obtain the solution (for any real number [image: image45.png]


)

[image: image46.png]



[image: image47.png]



[image: image48.png]



