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King Fahd University of Petroleum & Minerals
Department of Mathematics & Statistics
Math 302 Major Exam I
The Second Semester of 2016-2017 (162)
Time Allowed: 120 Minutes

Name: ID#:
Section/Instructor: Serial #:

e Mobiles aud calculators are not allowed in this exam.
o Write neatly and eligibly. You may lose points for messy work.

e Show all vour work. No points for answers without justification.

Question # Marks Maximum Marks

1 24
2 10
3 10
4 20
5 20
6 16

Total 100
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Q:1 (24 points) Let E={(z.y.z) e R r+y—22=0and 2r —y — 2 =0}

and F = {(v.y,2) e R* .2 +y— =0}
Let also e = (1.1.1).b=(1.0. 1) and ¢=(0.1.1).

{a) Prove that E is a subspace of RY.
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(b) Find a family which spans E and prove that this family is a basis.
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{¢) Prove that {b,c} is a basis for F.
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Q:2 {10 points}) Solve the following system nusing Gaussian Elimination method:
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Q:3 (10 points) Let A be a non-zero 7 x 9 matrix .
{a) What is the maximum rank that A can have?
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(b) If rank(A|B) = 6. then for what value(s) of rank A is the system AX = B. B # 0

inconsistent”? consistent?
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(C) If rank (A) = 3. then how many parameters does the solution of the system AX = ()
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Q:4 (20 points) (a) Use Gauss-Jordan elimination method to find matrix Aif A~ =

-3
To Find A, we combue (A') =A.
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{b) Solve the system AX = B, where A is the matrix found in (a).
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cos@  — sind

Q:5 (20 points) (a) Is M = ( sinf cosd

) an orthogonal matrix 7

IM) = @64 20 %0

MT = M = o

= ™M o am m%o@”a& malm X -

0 -1 1
(byLet A=| -1 0 1
1 1 0

The matrix A has A; = Ay = 1 and A3 = as eigenvalues. For A, we have 2 corresponding
eigenvectors

-1 | —1
K, = ( 1 and K, = 0 ]. and for Ay we have Ay = -1
0 1 1

(i) Is {K. K,, K3} an orthogonal set ? If not, find an orthogonal set of eigenvectors.
(ii) Find an orthonormal set of eigenvectors.

(iii) Find a matrix ¢ such that

I 0 0
A=Q 0 1 0 ]Q"
0 0 =2
v—u
Hint: Eigenvectors corresponding to )\, have the form u
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1 a 3

Q:6 (16 points) (i) Is A= 0 2 ~ | diagonalizable (here a.5,v € R)?
0 0 3
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Is M invertible 7 Is M diagoualizable 7 1f yes. find the diagonal matrix.

obterve Mhad M s Sywwemc . M| = oL =0 iy loi=1bl.
Thestfert ™ An tvevh e »j and G"\J t’ |o) F \ bl
\de Rant o
PCAY = (0= — b
- (@M (0-b- >
| 4 a-b =N

(ii) Let a.b€ Rand M =

2

T b0 Yhan 2y 7= ot b O
‘ﬁ M /U) Aj&@zﬂ'\'\ol\bﬂb\e— o.ma CC; O’b)
C; ;) < C)w‘ja A?&

v b)

) ol -
Tf o, v TAT

CQY\L&\»?A_@-—— " N CJU canth C AVLC;J - ‘
,-\,-
M /U) lygxw\:\XG)L )CQ QO O'-b > ’




