
1. (5 pts) Solve the following linear system USING GAUSSIAN ELIMINATION (row reduction 
to echelon or reduced echelon form). Leave your answers as exact fractions. 
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(b) (5 pts) Use your ~rk i part (a) to write 1-1 as the product of elementary matrices. 
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(c) (3 pts) Write A as a product of elementary matrices. 
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3. (5 pts) Evaluate the following determinant. Show your work. 
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4. (3 pts) If A is a 3 x 3 matrix, and det(A) = 1, what is det(2A)? Explain briefly. 
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5. (5 pts) Circle any of the following sets which forms a ·~of !R2 . No justification necessary. 



6. (5 pts) Write any system of equations in 5 variables, x1, x2, ... , x 5 which has a solution set 
which is a 3-dimensional subspace of W5 . You can decide how many equations to use. 
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7. (15 pts) TRUE-FALSE. (3pts for correct answers, 2pts for justification) If TRUE, give a brief 
explanation other than quoting a theorem. A formal proof is not required. If FALSE, give a 
counter example. 

(a) The set of all solutions to 

is a vector subspace of W3. 
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(b) The columns of any 4 x 5 matrix are linearly dependent. 

(c) If A is a 3 x 4 matrix with a pivot in each row, then Ax= b will be consistent for all b. 
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8. Consider the set of vectors { m , m , [ i l } .::; ~t ''"' ~,/· ~ ~+, 

(a) (4 pts) Write down equation(s) that would need to be solved to determine whether or 
not this set of three vectors is linearly independent in W3 . Write your equation(s) in the 
form of Ax = b, where A is a matrix, and x and b are column vectors. 

C, [d H~ [i 1' ', llJ o l:J (:o) l: 3f ;y~ J '[:/ 
(b) (3 pts) DO NOT SOLVE the system, but state what properties of the solution would 

determine whether the set of three vectors is linearly independent. 
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9. (5 pts) ls m in the span of { m , m } ? Justify using the definition of span. 
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10. (5 pts) Assume that the three vectors il, v, w are in ~r, and that 3il - 5v - w = 0. 
-

Let 
A= [ilV]. By inspection (without doing row reduction), Find a solution to Ax= w. 

11. (5 pts) Give an example of a 3 x 3 matrix A for which is a solution to Ax= 0. [ l~l 
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12. Let A= [~ ~ ~ !] . Let T be the linear transformation from ~n to ~m defined by x .....+Ax. 
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(a) (2 pts) What are the values of xi, and if't? t'f -.: ( / IM > 2-

(b) (5 pts) What is a basis for the Null space of A. Justify. 
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13. (5 pts) Assume T : ~2 --+ ~3 is a linear transformation for which T( [~]) 

T( [ ~ l ) ~ m . What is T( [ ! l ) ? 
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14. (5 pts) Let A be a 2 x 3 matrix. Consider the following subset W of ~3 : 

Prove that if ii, v E W, then ii+ v E W. 
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15. (5 pts) Let W = span{a,b}, where a,b E ~n. Prove that ii E W, r E ~implies rv E W. 

16. (5 pts) Assume that A and Care 5 x 5 matrices that satisfy CA= I. Prove that the equation 
Ax = 0 no solution other than x = 0. 
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