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Q.1: Write True(T) or False(F) for each of the following statements. (24pts)

1) The angle between the vectors u=(2,2,0)and v =(-1,0,1) is 60°. (------ )

2) Let u=3i—4j and v= PﬁQ where P is (1,-1) and Q is (-5,7). Then |v| = 2|u| (-----)
and Vv is in the opposite direction of U .

3) The distance between the point (2, 1) and the line 3x+4y =11is 2. (------ )

4) The set R?, with the standard addition operation and the following (------ )
scalar multiplication k(x,y) = (kx,0), is a vector space.

5) Theset W ={Ae M,, | Ais symmetric } is a subspace of M,, anddim(W) =3. (------ )

6) The set S ={(1,0,2,0), (0,1,0,0), (0,11,1)} is a linearly independent set in R*. (------ )
4

7) Consider the vector space C[1,4], with the inner product (f,g) = I f (x)g(x)dx. (------ )
1

If f(x)=x and g(x)=1, then d(f,g) =3.

8) If 1=0,4=—1are the eigenvalues of a 2x2 matrix A with {(11)},_,.{(12)},_,; (------ )

-1 1
as bases for the corresponding eigenspaces, then A = { } :

-2 2
9) If Aisany nxm matrix and B = AAT, then B is always diagonalizable. (------ )
10) The function T : M, — R, defined by T (A) = det(A), is a linear transformation. (------ )
11) The standard matrix of the composition of a reflection about the x-axis followed (------ )

. .. 10 0
by an orthogonal projection on the y-axis is {O }

12) If T:V —W is an onto linear transformation and dim(V) = 6,dim(W) =3, (------ )
then nullity(T) = 2.

Q.2: Find an equation of the plane that contains the line x=t,y=1+3t,z=2-t and (8 pts)
is perpendicular to the plane x—y+2z=5



Q.3: Let u=(4,-1,2)and v = (1,0,3). Find (10pts)
(a) The vector component of u orthogonaltov.

(b) If w=(k,2,-1), find the constant k such that u, v, and w lie in the same plane.

W, = X; +5X, +2X,

Q.4: Consider the linear operator T : R® — R® defined by {w, = X, +2X, + X, . (11pts)
W, ==X, + X,

Find bases for the kernel and the range of T, and determine whether T is one-to-one.



Q.5: Consider the set S ={u,,u,,u,}, where u, = (1,0,-1),u, = (-11,2),u; = (1,2,0). (20pts)
(a) Show that S is a basis for R®.

(b) If v=(x,,X%,,X%;), find in terms of X, X,, X, the coordinate vector of v relative to the basis S.

(c) If T:R® — R?® is a linear operator such that T (u,) = (1L,-10),T(u,) = (-1,2,1), T (u;) = (1,-11),
use the result of part (b) to deduce that T has the formula T (X, X,, X3) = (X;, X; — X, +2X5, X, + X3) .

(d) Show that T is one-to-one, and then find the formula of T .



0 2
Q.6: (a) Find the eigenvalues and bases for the corresponding eigenspaces of the matrix A :{ 1 3} . (16pts)

Y1 =2Y,
Y2 ==Y +3Y,
2- Find the particular solution that satisfies the initial conditions vy, (0) =3,y,(0) =1.

(b) 1- Find the general solution of the system {



Q.7: (a) Show that (u,V) =u,v, —U,V, —U,V, +2U,V, isan inner product on R?. (11pts)

(b) Show that the vectors u = (3,1) and v = (1, 2) are orthogonal in this inner product space.



