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1. [6+2+2+3] Take the linear system matrix augmented form below in terms of v,w,x, y,and z .
2 4 000 8
-2 -4 1 0 5 -10
2 4 01 3 10

(a) Reduce the matrix augmented form above to Reduced Row Echelon Form (RREF).
(b) What are the pivot positions?

(c) What are the free variables?

(d) Solve the system.



2. [3+3] Consider the linear system in terms of x, y,and z .

x+4z=9
ax+2y=9
3x+3y=10

(a) Suppose the determinant of the coefficient matrix is 24, find the value of a?
(b) Use Cramer’s rule to find the value of x.

3. [2+2] Suppose matrices A and B are given below:

[a b} [w x}

A= ,B=

c d y z

(a) Compute A+ A~

(b) Write down the column-row expansion of B A"



4. [2+2+3] Suppose the determinants of 3x 3square matrices A and B are 4 and 5 respectively.
(a) What is det(2A")?
(b) What is det(2A™")?
(c) Suppose f(x,y)=2x>y. Whatis det(f(A,B))?

5. [4] Find the orthogonal projection of the vectoru = (3,8) to the normal vector of the line

4x+3y =5 in R*. What is the length of this orthogonal projection?



6. [3] Find the distance between the point P(3,8) and the line 4x+3y=5 in R*.

7. [B+3+1+4+2] Let u = (1,-5,4,0), v=(2,1,-1,1), and w = (0,1,0,—1) be vectors in R*.
(a) Evaluate ||||u - 2v||w|
(b) Evaluate ||(u ~v)w||.
(c) Are vectors v and w orthogonal or not orthogonal? Give the reason.

(d) Evaluate the vector component of u perpendicular to v.
(e) Find the value(s) of k such that the vector a = (k*,k,1,0) is orthogonal to the vector u.




