King Saud University Final Exam Summer Semester
College of Science Math244 1439/1440H
Department of Mathematics Duration: 3 hr.

Calculators are not allowed

Question 1: [3+2+2 Marks]
X +x, —x, =1
(a) Let 2x +3x, +ax, =3 be a given system of linear equations.
xtrax w322
For what vaiues of « does the system have
(/) a unique solution (i) infinitely many solutions (sii) no solution?

(0) The matrix 4 satisfies 4'+44°-24+2/=0. Show that 4 is invertible.

(¢) Find Es(f.uij;i)” 2 Ai where .1 is a matrix of size 4x4 such that |4|=3.

Question 2: [3+3+3 Marks]

(«) Determine whether the following vectors span =°.
v=(L4,-1),v, =(5,-2,9),v, =(2,-3,5),v, =(3,1,4)
(b) Given the inner product space (R2,<,>)where
< (% 3), (%3, ) >= 2,3, + 3,5 @and u=(1,2),v ={1,3)-
Verify that the Cauchy-Schwarz inequality holds.
(c) Given the inner product space (&’,<,>)where
<{x. 7} (200 ) o= axm + Ay 3

Find the values of « and 4 so that 5={y, =(~1,V3).v, =(13)}

is an orthonormal basis for R’ .
Question 3: [4+4+6 Marks]
(¢) (i) Show that B={v =(1,0,1),v, =(1,L1),v, =(1,1,0)} is a basis for R’
(if) Let 7: R’ —» R’ be the linear transformation such that
T(v)=(L=1).7(v)=(12),T(v;)=(L1)

Find a formula for 7(x,x,,x,).



(h) Let 7:R° >R’ be the linear transformation such that
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is the matrix for 7" with respect to the ordered bases

B={v=(0.1),», =(1,2)} and C ={w =(1,-1.9),w, =(0,1,0),w, =(0,1,1)} .

Find a formula for 7'(x, y).
(¢c)Let 7:R' - R’ be the linear transformation given by the formula
T(x,. Xy, X5, %, ) = (X =X, +2x,,~2x, +x, + 2x,,x, + 4x,)

(/) Find a basis for the kernel of 7. (ii) Find a basis for the range of T.

Question 4: [7+3 Marks]

12 1
(u} Let 4=|0 2 0.
I =2 1

(/)Find the eigenvalues of /4. (ii) Find bases for the eigenspaces of 1.

(iir) Determine whether 4 is diagonizable. If so, find a matrix P that
diagonalizes 4, and determine P '.1P.
(iv)Compute 4" .
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ar “ ’. Find the values of ¢ and b so that v = Ll
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is an eigenvector of 4 corresponding to the eigenvalue -1

(h)Let A=
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