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King Fahd University of Petroleum && Minerals 
Department of Mathematics 
Math 302 Major Exam I 

The First Semester of 2021-2022 (211) 

Time Allowed: 120 Minutes 

Name: ID#: 
ali 

Section/Instructor: Serial #: 

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

.Show all your work. No points for answers without justification. 

Question # Marks Maximum Marks 

12 

2 08 

3 12 

14 

5 17 

6 12

Total 75
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Q:1 (8 + 4 12 points) (a) Prove or disprove 
) The set of real numbers with addition defined as 

+y = t- y Jor all a, y E R 

Is a vector space. 

(i) The set S = {(a, b)|b = 2a} is a subspace of R (under the usual addition and scalar 

multiplication). 
(b) Is the vector < 1, 1, 1,1> a linear combination of vectors<1,0,1,1> and < 1,1,0,1 >? 

(Justify your answer). 

SR RAn not o etoy pote wth +n operahon, Aic 

it mot aouahve. Fav exomple 

-(3-5) = 2 - (-2)= 4 
(Not equal) 

(a-3) 5 -1 -5 = -6 

DS a Bublpoce of R, ince it i clod and olan 

muthiCahon
For amy (b), Ced)e S ,Aane (a, b) + CCd)= (a+ btd)ES 

nce b+ Aa +2C: 2Ca +C) 

For amy e R and Ca b) E S, ue ho 

Cab) = (Ra, RL) E S 

Soioce b= R(aa) = a(Ra).

PER 

b) 

=T 

n Corutent

Vecty <LLL Can not be aiten a a 

un ea Combinaon o < ) amd < L,I> 



MATH 302 EXAM I(Term 211) Page 3 of 8 

Q:2 (08 points) Solve the following nonhomogencous system using Gaussian Elimination 

method: 

2- 2.3 

-3a1 2t2 + *3 7 

2at +3:2 + 03= 8 

Sal. Augmentcd mamx 
-2 

2 
R243R /1 1 -2-1 \ 

-5 -5-1oR-2R 
5 5: lo/ 

-| -21- 

2 

5 

R3-52 -2- 
2 

- -a3 = -1, +32. 
Let a= tR Then = 2-* and = 3+ 

Siyatem has infiitely many %alions 
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Q3 (12 points) Consider the matrix

( A = 

2 

(i) Find the rank of the matrix A. 
ii) Find a basis for the row space of A. 

A 2 3 A 

R2 2 
2 R3-R 

Ra-R 
O 

2 
R+4Rat -2 

Ra-R3 

RI-22 R-R 
2 

Ra +2R3 
a 

RonR of A 3 

u) A pabaiple ba fr he ow 3pate oA A 

C,o,o), Co,)»), (,LO} 
A ba aR arb» (tr eromple the first H»te rows A) 
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Q4: (14 points) Consider the system of linear cquations AX = B, where 

1 
A 

-2 3 6 

-1 2 X and B= = 

1 4 -3 

(a) Show that the matrix A is invertible and find A-. 

AI#O 
(b) Solye the ve system of linear equations A.X = B. 

Auamented maix CAT) 2o IO 

4 -3 

Ra-R 23 t o ob 
- 2 o O 
6-1 ol/ 

I-2 31o 

-2'-Io 
Ra/g Ra-R2 

-2 -

- 

R42R3 -2 
3 o o 

R42R 23 

R3R 

) 
-

6 

Cb The Saluhon a he ystem AX= 8 t X = A B 
The 

)- ¬) /4 
-
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0 V2 
Q:5 (3+ 10 + 4 = 17 points) Let A = 0 2 

V20 0 
i) Is matrix A orthogonally diagonalizable? (Justify your answer)
(i) Pind an orthogonal matrix P that diagonalizes A and the digonal matrix D = P"AP 

i) Compute A8. 
othogonally 

symmemc maix diagmaigable. 

O 

FO (+1)(A-3)* = o 

-1, A= Jà, =-J 

=A, 2,2 
A ode 3et of eigaveer S A A S= \uY," , 

) IA-AE| ||- 
2-A O 

().) fr= 2 

Noice ha S A am osthogonal 3et 

le hon 

tl = 
(wI = 

Diide eochvet by s sbtan a othogono e 

( ), (o,1,o), ( ) 
Crtheaomal mahid P 

D P' AP 

CFP) 
PAP /- 

20 

2 
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A=P D P PT 

1 (- 
256 O 

O 

o 256 

- O 

O 256 

s / 2562 o 
25c2 

O 25 
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0 V2 cos 
i sin 

i sinc 

0 i sint Q:6 (19 points) Let A = 

0 - i sinzT - V2 cosr 

i) Find eigenvalues of the matrix A. 

ii) For what values of z (0 a<5) is the matrix A diagonalizable ( = -1). 

A-T | Casa. 

- i six -S- 

A3 

Tf 2 Can21 o,hun ue hane Ca21: 0 

Tf L¢ hn mail has +hee das eigaNalues 
diaknt 

A s diag cndigable. 

Itx= /4 , an =°,°o O 
4 

Foro, 1= /4 CA- »I) 

-1 

s,t 
Le R Ro: 1. Then K ( 

*()- () 
It mot posile to fid he L.I. eianveuts . 
Hence manx A nst diogana3ale 
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