Mercer County Community College          MAT208 Linear Algebra     Prof. Porter's  Midterm    NAME:__________________________


1. Set up the system of equations used to find the equation of the parabola going thru the points (1,2),(2,4),(2,2)

a) What is the solution?

b) Now add the point (3, 5). What would the new system of equations look like?

c) Find the parabola that is closest to the all four points using matrices.

d) Write your system of equations as a linear combination of column vectors in R4.

2. Give a geometric interpretation for : W=  {X : X=
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What do you need to show this is a subspace?

Determine if the above subset is subspace. Show all work. 

 

 

3. Find the null space for the Matrices: 
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What is the rank of the matrices?
6. For the above matrices A and C,

a. What is the span of the column space?

b. Find the particular solutions to 

Ax=
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  and Cx=
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Describe the set of all solutions to the above
7. Does the column space of C span R4? 
Give a column space that would not only span R4 but be a basis for R4.
Given your basis, how could you represent (1,2,3,4) as a linear combinations of the vectors in your basis?

8. Given a = (1,2,3) b=(0,1,2)

a. Find the projections  projba       

b. Find the projection of b onto the column space of A = 
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 Write the projection as a linear combination of the columns of A.

c. Use Gram-Schmidt process to generate an orthonormal set of vectors that span the column vectors of A.

9. Find the eigenvalues corresponding to the eigenspaces of the linear transformation T. T defined on 
[image: image7.wmf]3

¡

by T(x,y,z) = (x + y, 2x –z, x + 2y +3z) 

Determine if the transformation is diagonalizable.

10. Determine if the following are linear Transformations. Find the Kernel and describe the range.

T: 
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 →
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 defined by T(x,y,z) = (x + y, 2x –z, x + 2y +3z)

T: 
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 →
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 defined by T(x,y) = (x + y, 2x –y, x + 2y+1)

T: 
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 →
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 defined by T(x,y,z) = (x + y, x + 2y +3z)

11.  Let A be a 2x2 matrix with det(A) = 5

Find det(3A)

Find det (AAT)

What does it mean if det(B) = 0

12. Find the inverse for the following matrix C =
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Is this matrix diagonalizable?

Is it defective?

13. Determine if the columns of C are Linearly independent.

Do they form a basis for 
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. Why?

14. Find an orthogonal basis for 
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using the column space of D= 
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Make an orthonormal basis from the columns of D.

Find the vector  [ 1 2 3]T    as a linear combination of the orthonormal basis above.
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