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I. The coefficient matrix A in a homogeneous system of 12 equations in 16
unknowns is known to have rank 6. How many parameters are there in the general

solution? 6
u{P\\O] “ ok A=G

B. Tione Ay = n— v

C. 6 # paame .

D. 12 = -

E. 4 L

F. 16 = (O

vy
2. For what value of o does the vector (5, 3, o) belong to the subspace of R3
spanned by (3, 2, 0) and (1, 0, 3)?
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Please record your answers on the title page.
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3. If A= 0 1 3 o is the coefficient matrix of a homogeneous linear
100 2

system, the dimension of the solution space of that system is:
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4, For what value of a is {(1, 1, 1), (1, 0, 2), (1, o, 1)} linearly dependent’?
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5. Which of the following statements is true for the following system?

X + y = 5
2Xx + y +z =13
4x + 3y + z = 23

A. Ttis inconsistent
B. It has the unique solution (5, 0, 3).
C. It has infinitely many solutions with 2 parameters.
D. It has the trivial solution.
® It has infinitely many solutions with 1 parameter.
F. It has the unique solution (8, -3, 0).
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6. Consider the diagram of streets below. The arrows indicate the direction of traffic
flow along the one—way streets, and the numbers refer to the number of cars observed to
enter (in the case of A and D) or leave ( in the case of B and C) the intersections during a
period of 10 minutes. Each x. denotes the (unknown) number of cars which passed along
the indicated streets during the same period.
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a) Using Kirchoff’s law, write down a system of linear equations in the X, i=1,...,5,
together with all constraints, which describe the the traffic flow.

_ st _
1 00-10 10
010 1 1 1 1. . .
b) If 001 1 1 is the result of row—reduction on the linear system of (a)
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find the general solution, ignering the constraints.

c) If AD had been closed to traffic because of roadwork, find all the possible values of

the x;, i=1,...,5.
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7. Consider the linear system:
X + y + 3z = 2
X + 2y + 5z = 1
2Xx + 3y + az = b

a) Compute rank A and rank[A | B] for all values of a and b, where A and [A|B] are,
respectively, the coefficient matrix and the augmented matrix of the system.

b) Find all values of @ and # for which this system has

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

c) In the case (ii), give a geometric description of the set of solutions. Is it a subspace of

R3?
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