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(15+20+15 pts) 1. In this question, you shall compute the volume of a tetrahedron, i.e. a triangular
pyramid, in R3. Consider the tetrahedron 7' whose vertices are given by A(2,1,1), B(1,3,1), C(1,1,4)
and D(4,5,6). Let P be the plane passing through the points A, B and C. In order for you to imagine

these objects easily, below is given a drawing of the tetrahedron 7" and the plane P.

a) You are given that an equation of the plane P is 6x + 3y + 2z = 17. Find the point on the plane P
that is closest to the point D.

N
b) Find the area of the triangle ABC.

¢) Recall the volume of a tetrahedron is given by the formula % x Base area x Height. Find the volume
of the tetrahedron T



(10+10 pts) 2. Consider the matrix M = (i _03>

a) Find the eigenvalues of M. For each of the eigenvalues that you found, find a corresponding eigenvector.

b) Determine whether or not M is diagonalizable. If M is diagonalizable, find an invertible matrix P

such that P~ MP is diagonal. If M is not diagonalizable, explain why this is the case.

+ pts) 3. Let T': — e a linear transformation. ow that the map S : — given by
10+10 Let T : R? — R? be a li f i Sh hat th S :R? — R? gi b
S(z,y) =T((z,y) + T(x,y)) is a linear transformation.

(10+10 pts) 4. Find the change of basis matrix from the standard basis B = {(1,0), (0,1)} to the basis
E=A(3,5),(1,1)}




