1. If the coefficient matrix 4 in a homogeneous system of 12 equations in 16 unknowns is known
to have rank 5, how many parameters are there in the general solution?
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2. Find the (2, 3)-entry of the product
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. Let A be an 8 x 6 matrix such that Az = 0 has only the trivial solution z = 0.
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4. Suppose a,c € R and consider the linear system in z,y and 2:

T + az = 1
2r + y + 2az = 3
3z 4+ v 4+ 4daz = ¢

a) If [ A|b] is the augmented matrix of the system above, find rank A and rank[A]b] for all
values of a and c.

b} Using part (a), find all values of a and ¢ so that this system has

(i) a unique solution,
(i) infinitely many solutions, or
(iii) no solutions.

¢} In case bii) above, give a geometric description of the set of solutions.
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5. Let Fl0,n] = {f | f:[0,7] — R} be the vector space of real-valued functions defined on
[0, ]
Define three functions in F({0,n]) by f(z) = 1, g{z) = sin2z and h(x) == cosz and let

W =span{f,g,h}. ¥

a) Show that {f, g, h} is linearly independent.

b} Use (a) to show that {f + g, f + h,¢ + A} is linearly independent.

¢} Give two different bases of W.

d) What is dim W?
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6. Consider the folllowing subsets of R*:
U={(a,a+ba—-bb €¢R*| a,bc R}

V= {{a,b,c,d) € R* |a+b+c+d=0}

a) Show that U is a subspace of R*, without using the subspace test

) Show that V is a subspace of R*, without using the subspace test

) Find a basis of V' and hence give its dimension.
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