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1- In the following, circle your answer. Note that right answer has 0.5 mark. wrong answer
-0.5 mark and no answer has 0 mark. The total minimum mark of this question is zero.

T F - Row Echelon form of a matrix is not unique and reduced row echelon form is
unique.
T F - The equation Ax : b is consistent if its augmented matrix has a pivot position in
every row.
T F - The columns of. an m x n matrix .4 are linearly dependent if and only if the equation
Ax: 0 has the trivial solution.
T F - A linear transformation from R to.Rm is onto if and only if each row of its standard
matrix has a pivot position.
T F - If. urtu2t . . . ,ap are in R, then Span{u1, u2t. . ., uo} is the same as the column space
of the matrix lap2. . .url.
T F - The column space of a matrix A is the set of solutions of .4x : b.
T F - The dimensions of Col ,4, and Nul ,4 add up to the number of rows of A
T F - The dimension of Nul A is the number of free variables in the equation .4x :0.
T F - If the columns of .4 are linearly independent, then det.4 : 0.
T F _detAr:(_t)detA.
T F - If A is invertible then (det A)(det A-t) : 1.
T F - A row replacement operation on ,4 does not change the eigenvalues.
T F - It ) : 0 is an eigenvalue of A, then ,,{ is not invertible.
T F - A matrix with orthonormal columns is an orthogonal matrix.
T F - An orthogonal matrix is invertible.
T F - For each y and each subspace W, the vector A - FrojwU is orthogonal to W.
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2- The following system is given:

x*y*32 -1
3x*5y*LLz :  g
2r*4y+(9+h)z -b

a- For what value(s) of h the system has infinitely many solutions?
b- For what value(s) of h the system is inconsistent?
c- For what value(s) of h the system has a unique solution?
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S-Let 
l2 l  f - l  I  l -a l  f  3 l

" ' :  |  ? l , ' r :  |  -1 l ' ' r :  |  3 l ,va:  I  e l .
L4l l , -zJ L-rJ L13l

Does the set {v1, v2, vs, v4} linear independent? Justify your answer.
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4- Let T : R + R^ is defined bv:

a- What is n and rn? Find T(L,2,3,4).
b- Find the standard matrix of ?.
d- Is ? one-toone? Justify your answer.
e. Is ? onto? Justify your answer.
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l -z -T -el
5- Let ,q,: I 2 5 6 | . Find the third column of A-r.

L 1 3 4l
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6- The matrix A: 
| 4 g _9 _z

l -z-4 b o
a- Find a basis for Col.,{.
b- Find a basis for NUL .4.
c- What is the ra,nk of A?
d- Verifu the rank theorem.
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7- Let

f  -3 I  l -  !1 f  " lbr: l  r l ,  br : l  5 l ,x: l  o l
L-4J L_oJ LzJ

Suppose B : {br, br} b a basis for a subspace of . Find [X]g, coordinate vector of X
relative to B.
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8_Lete: l_,  0 _3 l .

L 1 2 5l
a- Find all the eigenvalues of .A and a basis for each corresponding eigenspaces.
b. Is .4 diagonalizable? If yes, find an invertible matrix P and a matrix D such that A :
PDP_\.
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f  K -ol
9- Let e: I i 

-; 
l. fi"a a[ rhe eigenvalues of A.If possible, diagonalize A.
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10- Let

andW : span{u1ru2}.
a- Show that {u1,u2} is an orthogonal set.
b- Find the orthogonal projection of r ontoW.
c- Find the distance from r to W.
d- What is the nearest point in W to r?
e- Find an orthonormal basis for W.
f- Find a basis for the orthogonal complement of.w, i.e., a basis for l,l/a.
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