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0Q.1: Write True(T) or False(F) for each of the following statements. (5 pts)

1) The angle between the vectors u=(1,2) and v =(1,—1) is an acute angle.

2) The distance between the point (10, 0) and the line 3x +4y =0 is 6.

3) The vectors u=(1-13), v=(2,10),and w = (4,2,0) lie in the same plane.

4) The line x=1-t,y=2t,z=2t and the plane 2x — 4y + 5z =0 are perpendicular.

5) If u+v|=4and|u—v|=2, thenu-v=3.

6) If u,veR" and A is a symmetric nxn matrix, then Au-v=u- Av.

7) The transformation T (X, X,) = (X, + X,, X, — X,,1) is linear.

8) The standard matrix of the composition of a reflection about the y-axis followed

. .. -1 0
by an orthogonal projection on the x-axis is { 0 0}.

9) If T is a linear transformation and T (u) =(1,2),T(v) =(-11), then T(2u—v)=(3,3).

10) If e,,e,,e, are the standard basis of R® and T is a linear operator on R*® such that

5 0 0
T(,)=| 1 |T(e,)=|0|,T(e,)=|0], then T is onto.
-1 2 3
Q.2: Giventhat u=5i -12j , v= PﬁQ where P is (1,0), V|| = 26 and v is in the opposite (3 pts)

direction of u. Find the terminal point Q of the vector v.



Q.3: Prove that: If the vector u is orthogonal to the vector v, then |u + v||2 = ||u||2 + ||v||2 : (2 pts)

Q.4: Let u=(1,-2,3)andv =(10,1). Find (6 pts)
() The vector component of ualong v.

(b) A vector that is perpendicular to the plane determined by u and v.

(c) An equation of the plane that contains the line x=2+t,y=1-2t,z =3t and is perpendicular
to the plane x+z=5

W, =X + X, + Xq

Q.5: Consider the linear operator T : R® — R*® defined by {w, =4x, +5x, . (4 pts)
W; =X, —3X,

(@) Find the standard matrix of T.

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



