
Math 219 Test 3 Solution 
 

1. (a) When 𝑎 = 1 the reduced row echelon form of the matrix 𝐴 is  

𝑅 =  
1 1 1
0 0 0
0 0 0

  

Therefore 𝑟𝑎𝑛𝑘 𝐴 = 𝑟𝑎𝑛𝑘 𝑅 = 1. 

(b) Reduce 𝐴 to a row echelon form assuming 𝑎 ≠ 1. The result is 

𝐵 =  
1 0 𝑎 + 1
0 1 −1
0 0 𝑎 + 2

  

𝑟𝑎𝑛𝑘 𝐴 = 𝑟𝑎𝑛𝑘 𝐵 = 2 implies 𝑎 + 2 = 0 . Therefore 𝑎 = −2 

2. (a) The reduced row echelon form of 𝐵 is 

𝑅 =  
1
0
0

      
0
1
0

      
1
1
0

     
−2/7
4/7

0

  

Choose two free variables 𝑥4 = 𝑡 𝑎𝑛𝑑 𝑥3 = 𝑠 . The general solution is 

 

𝑥1

𝑥2
𝑥3

𝑥4

    = 𝑠   

−1
−1
1
0

   +    𝑡   

2/7
−4/7

0
1

  

A basis for the null space of  𝐵 is given by   −1, −1 , 1 , 0 ,  
2

7
 , −

4

7
 , 0 , 1   

(b) A basis for the row space of  𝐵 : {  1, 0 , 1 , −
2

7
 ,  0 , 1 , 1 ,

4

7
  } 

3. This is HW problem 9 section 5.6 p 270. Answer: 

𝑏1 = 𝑟, 𝑏2 = 𝑠, 𝑏3 = 4𝑠 − 3𝑟, 𝑏4 = 2𝑟 − 𝑠, 𝑏5 = 8𝑠 − 7𝑟 

4. 3,2,n,2 

5. (a) Suppose 𝑐1𝑝1 + 𝑐2𝑝2 + 𝑐3𝑝3 = 0  

𝑐1(1 + 𝑥) + 𝑐2(1 + 𝑥2) + 𝑐3(𝑥 + 𝑥2) = 0 

(𝑐1 + 𝑐2) +  𝑐1 + 𝑐3 𝑥 + (𝑐2 + 𝑐3)𝑥2) = 0 

 

𝑐1 + 𝑐2 = 0   𝑐1 + 𝑐3 = 0   𝑐2 + 𝑐3 = 0    

𝑐1 = 𝑐2 = 𝑐3 = 0 

(b) 𝑝 = 2𝑝2 − 𝑝3  

 

6. A matrix 𝐷 =  
𝑎 𝑏
𝑐 𝑑

  is in span{𝐴, 𝐵, 𝐶} if and only if  

det  

3   0
6    −1

  
0 𝑎

−8    𝑏
3 −1

−6  0
  
−12  𝑐
−4 𝑑

 = 0 

 

𝑎 + 𝑏 − 𝑐 + 𝑑 = 0  

Answer: choose any matrix 𝐷 such that 𝑎 + 𝑏 − 𝑐 + 𝑑 ≠ 0 


