
Birzeit University

Mathematics Department

First Summer Semester 2019/2020

Instructor: Dr. Ala Talahmeh

Course Code: MATH234

Title: Linear Algebra
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Recording#1 (4/6/2020) 

https://us02web.zoom.us/rec/share/v8Z_f6zbq35OY5HRuWHncPYLLJ31aaa81CJL-

PJexBrg2mcxmTjK7UKpeIjNWTHT 

 Password: 0f+l@58& 

https://drive.google.com/open?id=1m8VGdqnwywHIrPILOmVuR6Dk45NgrQJx 

 

Recording#2 (6/6/2020) 
https://us02web.zoom.us/rec/share/uFUF5WqrElOWLeKtHjwSLcCP6reT6a8gHVIqfEInkwh

 iqAFM6X1Rv7RxAMoMKKF 

Password: 4f#2%wjI 

https://drive.google.com/open?id=1O1SA0R3FZaO_6HFG4Cs88rgOBQezxuQ9  

Recording#3 (8/6/2020) 

 
-https://us02web.zoom.us/rec/share/uONycIut_CRIU7fM

WHvQZJwP6D6T6a80CZP__QEyEoKb9gABH2FQwMVoyXC1OpC 

Password: 6m%52i$4  

hm_u9hq-https://drive.google.com/open?id=102Lg4tA5lv2XWNXV46deCZdG 

Recording#4 (9/6/2020) 

 
https://us02web.zoom.us/rec/share/uuFKcIP98nJOcJHzsVniXZMgHpbmT6a81HdK_fBZmki

 mXH-Ic-n0h62Il0EuaGt2 

Password: 0G$90+7c 

https://drive.google.com/open?id=1OzTfgbchnBq7ivvr6DOlR1GsbBQwNB7j 

Recording#5 (10/6/2020) 

 

https://us02web.zoom.us/rec/share/9dBRE7re6EdJR4GV5QLhep8sGpX_aaa80CIZr6

oUGsMZq-Hw-dczh6Q_1QqtkbcF 

Password: 1l?7833u  

aajrWv6kBZgLVq-https://drive.google.com/file/d/1kyp5IwDv6KdDvBQX2 

Recording#6 (11/6/2020) 

 
-qIOzE-https://us02web.zoom.us/rec/share/3ZJuAp3d9XlLGJ3t5UrRRKkDTsf7eaa803Ib

 HpOlRarl745w5PmzISMm1 

Password: 4v@58=1W 

https://drive.google.com/open?id=1OMtu3z8bWc_UoHAooyslnG5K0dWSjo3G 
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Recording#7 (13/6/2020) 

 

-fa4nPbvvT6a82yEc-ZdLEp_8qXNJQ52S2Eb-https://us02web.zoom.us/rec/share/

tbyRxlCv1JSwmSYNQuSv_jkqQ2_ 

*Password: 7B+k2%J 

https://drive.google.com/open?id=1DzkZIkNEX6eHU0Uw_qNb32zNiKLyHp4A 

Recording#8 (15/6/2020) 

 

https://us02web.zoom.us/rec/share/wsU2K4j1qmlLHJHg8hr5Xb8vEabVX6a8gCka-

qILmh1PM3Dovz1P_thahyD3p3a_  

 

Password: 0L%+mo00 

 

https://drive.google.com/file/d/19ef6q8MLz1vofrxVRnOgGMYQmIbVq

cSt/view?usp=sharing 

Recording#9 (16/6/2020) 

 

https://us02web.zoom.us/rec/share/yOEod6Hx0H5LE6_NykrTZIAhXYq

mX6a8gSQX-vEKzxzpXCMrFbAO25LPRZAd4FYh  

 

Password: 5q^=$?88 
 

https://drive.google.com/file/d/124QGyeiKDzZZjUFCP8hljsY1xwajQvQ

q/view?usp=sharing 
 

Recording#10 (17/6/2020) 

 

https://us02web.zoom.us/rec/share/vNxOEorPzlhOGqvst0GBXKlmErbX

X6a823QXq6YOxB675rni7U9s_5H8N9xnr_yb  

 

Password: 6X^f$&=5 
  

https://drive.google.com/file/d/1p3rpBL82YhJA6Aq_SFbnUS2PnQjcgL

RC/view?usp=drivesdk 
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https://us02web.zoom.us/rec/share/wsU2K4j1qmlLHJHg8hr5Xb8vEabVX6a8gCka-qILmh1PM3Dovz1P_thahyD3p3a_
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https://us02web.zoom.us/rec/share/yOEod6Hx0H5LE6_NykrTZIAhXYqmX6a8gSQX-vEKzxzpXCMrFbAO25LPRZAd4FYh
https://drive.google.com/file/d/124QGyeiKDzZZjUFCP8hljsY1xwajQvQq/view?usp=sharing
https://drive.google.com/file/d/124QGyeiKDzZZjUFCP8hljsY1xwajQvQq/view?usp=sharing
https://us02web.zoom.us/rec/share/vNxOEorPzlhOGqvst0GBXKlmErbXX6a823QXq6YOxB675rni7U9s_5H8N9xnr_yb
https://us02web.zoom.us/rec/share/vNxOEorPzlhOGqvst0GBXKlmErbXX6a823QXq6YOxB675rni7U9s_5H8N9xnr_yb
https://drive.google.com/file/d/1p3rpBL82YhJA6Aq_


Recording#11 (18/6/2020) 

 

https://us02web.zoom.us/rec/share/4up3dJLpxj1IEon89BqOWrMZJ9S1T

 JmoKVwjU-6a81yEZ8_IOnk9Tv2qt5odU_47 

^Password: 0n%VF=d 

google.com/file/d/1H5ZVfLj7HnVCVp9YBZBaGqn5C0f2cthttps://drive.

ringdH/view?usp=sha 

Recording# 21  (20/6/2020) 

 
-https://us02web.zoom.us/rec/share/7sNRKo

 s0kFLAYnQ0HnveK0hXdX9aaa81SZI8qcIy4q4cHR2Daw6Wj_e4RnrYls 

Password: 7p!9GMl& 

https://drive.google.com/file/d/128c8_zez2pP8B_FasLLDcU8TYuSP0ep

z/view?usp=sharing 

 

Recording#13 (22/6/2020) 

 

https://us02web.zoom.us/rec/share/65V2Jpba0HNIQonI11nyCqd9Idr6T6

 _Vexfc7NuzleDpAn6eJHECw2vM-a80yUW 

*Password: 6x$lZ6R 

-OphMl-google.com/file/d/1XFPfKnoawTnl1A1kkNIghttps://drive.

KO0Li/view?usp=sharing 

 

Recording#14 (23/6/2020) 

 

https://us02web.zoom.us/rec/share/slOaKPStWpJb52W6mbNQfI6WaLB

hfKyQVGkR-vMPxUpeCUeP5iNOwr-aaa8hyMd 

.Password: 9k*I745m 

95y5vvbc3b2jrgOxHj_TkzrOVB/vhttps://drive.google.com/file/d/1rolf1b

iew?usp=sharing 
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https://drive.google.com/file/d/128c8_zez2pP8B_FasLLDcU8TYuSP0epz/view?usp=sharing
https://us02web.zoom.us/rec/share/65V2Jpba0HNIQonI11nyCqd9Idr6T6a80yUW-_Vexfc7NuzleDpAn6eJHECw2vM
https://us02web.zoom.us/rec/share/65V2Jpba0HNIQonI11nyCqd9Idr6T6a80yUW-_Vexfc7NuzleDpAn6eJHECw2vM
https://us02web.zoom.us/rec/share/slOaKPStWpJb52W6mbNQfI6WaLBaaa8hyMd-vMPxUpeCUeP5iNOwr-hfKyQVGkR
https://us02web.zoom.us/rec/share/slOaKPStWpJb52W6mbNQfI6WaLBaaa8hyMd-vMPxUpeCUeP5iNOwr-hfKyQVGkR
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https://drive.google.com/file/d/1rolf1b95y5vvbc3b2jrgOxHj_TkzrOVB/view?usp=sharing


Recording#15 (24/6/2020) 

 

https://us02web.zoom.us/rec/share/4NNycJzX1zpLUIXBsWGFApUiR4T

VX6a8hCcY86YFxEcOCChvQf1nmAAO_tLlmTD8  

 
Password: 1q*$&f8* 

 

https://drive.google.com/file/d/1P4d_7bQErfJukQ0yG344Y_nCUf8WHs

5R/view?usp=sharing 

 

 

Recording#16 (25/6/2020) 

 

https://us02web.zoom.us/rec/share/3v0lKqHc9HpLfc_duH7TAagNTrvkT

6a803Uf-6JbyE7IrqoTKzBdIhjNghJ4Kn2K 

 

 Password: 6V^66=^. 

 

-https://drive.google.com/file/d/1neVguVbTdQwZ9uK43

aSXn8GU9dUZkHM/view?usp=sharing 

Recording# 17 (27/6/2020) 

 

https://us02web.zoom.us/rec/share/7OoyKIjL8EROT8_w4h_9YYckHYv

eX6a8gyFN_adcyhrtygLg-zwyamdfzTNMWJmG  
 

Password: 6n!$r5t7 
 

https://drive.google.com/file/d/1VGNg_uhs7Mj-xh-

BJGW1cLMmWtHmT1oE/view?usp=sharing 

 

Recording# 18  (29/6/2020) 

 

https://us02web.zoom.us/rec/share/3Ml4BKrB8T5IZKOT8Wj9U7YQTr-

iX6a8h3BI8_QNyEhvqJsCsjZ4hmU5sWAj-F58  

 
Password: 9J$fK5j3 
 

https://drive.google.com/file/d/1WkSTp8r2OpnLyyyBkcwK4upwn5_Hq

CTg/view?usp=sharing 
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Recording#19  (30/6/2020) 

 

https://us02web.zoom.us/rec/share/28ckAZPUrmdLAa_S6H7bQ4IGOqa

mX6a81SAcrqIKnk2H5sn5C5mp_KT4UZc7oOs 

 

Password: 2x^Gc2#c 

 

https://drive.google.com/file/d/1aCxqLeR5cGeaYWqYefQ38TcmiqziA6

8N/view?usp=drivesdk 
 

Recording#20  (01/07/2020) 

 

https://us02web.zoom.us/rec/share/2P5WbK_R3U5Jeq_x03r0C6EQF4K0

T6a8hCZK-PAEy07gkJhIaUCIy2PqnGiLIyY4 

 

Password: 4M&!4$45 

 

https://drive.google.com/file/d/1truj6j4L1BgLVcwL5zqJN-

LnjRdMBCTy/view?usp=drivesdk 
 

Recording#21  (02/07/2020) 

 

https://us02web.zoom.us/rec/share/zsUsLLXztUJLeqOU8EbAS_EqMpjh

aaa8h3Ud-_AOzxkPWoL6_e03OsHNIEc3vya_  

 
Password: 0E&1h2M7 
 
https://drive.google.com/file/d/1T5BPXWNzyQBiHvxyyhzF9maGzgoUoKGH/view?

usp=sharing 

 

Recording#22  (06/07/2020) 
https://us02web.zoom.us/rec/share/_-t-Por2xlNIXoXO-kTiB-

l7BI_jeaa823NP_aEKxE4DXyIlAi2IH2XksGNLh_im  

Password: 7Q%=k.T6 
https://drive.google.com/file/d/16YEAAQlTHDP-

7bCWCrqIUQVTAr9IvqAu/view?usp=sharing 

 

Recording#23  (07/07/2020) 
-https://us02web.zoom.us/rec/share/3tx

 FNr7t4Q4neThcQ-_e-cp3s8VhIRInx80jdCrIAP6XKeaa80yMa_vBbmU9JPE 

?Password: 4Y&+C+4 

H0tbFmlocs24UUIQrr/view?usp=drivesdk-https://drive.google.com/file/d/1B99PkXLbh1jQ2 
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Birzeit University
Mathematics Department

Math234
Quiz#1

Instructor: Dr. Ala Talahmeh First Summer Semester 2020
Name:................................................. Number:...............
Section: (3) Date: 13/06/2020

1. Any m× n linear system Ax = 0 has a nontrivial solution if m < n.

A) True

B) False

2. If [A|b] =

 1 1 2 4
2 −1 2 6
1 1 2 5

 . is the augmented matrix of the system Ax = b then the system has

infinitely many solution.

A) True

B) False

3. Consider a linear system whose augmented matrix is [A|b] =

 1 2 1 −1 0
2 3 1 1 −1
0 1 1 α β

 . The system has

infinitely many solution if

A) α 6= −3 and β any number or α = −3 and β = 1

B) α = −3 and β 6= 1

C) Not possible

D) α = −3 and β = 1

4. The above system is inconsistent if

A) α 6= −3 and β any number or α = −3 and β = 1

B) α = −3 and β 6= 1

C) Not possible

D) α = −3 and β = 1

5. Consider a linear system whose augmented matrix is [A|b] =

 1 2 −3 4
3 −1 5 2
4 1 α2 − 14 α + 2

 . The

system has infinitely many solution if

A) α 6= ±4

B) α = 4

C) Not possible

D) α = −4

Good Luck
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Birzeit University
Mathematics Department

Math234
Quiz#2

Instructor: Dr. Ala Talahmeh First Summer Semester 2020
Name:................................................. Number:...............
Section:(3) Date: 18/06/2020

Question I [50 marks]. True or False.

1. The sum of two elementary matrices is an elementary matrix. F

2. If A is a nonsingular matrix, then AT is nonsingular. T

3. If A is a singular matrix, then the system Ax = 0 has a unique solution. F

4. If A is symmetric and nonsingular, then A−1 is symmetric. T

5. If A is an n× n nonsingular matrix, then A100 is nonsingular.T

6. If A and B are 6× 6 symmetric matrices, then AB −BA is skew-symmetric. T

7. If A is an n× n matric such that AAT = I, then AT = A−1. T

8. If A is an m× n matrix such that AAT = O or ATA = O, then A = O. T

9. If b is any column of the matrix A, then the system Ax = b is consistent. T

10. The vector (1, 0, 0)T is a linear combination of the vectors (1, 2, 3)T , (1, 4, 1)T ; (2, 3, 1)T . T

11. If A,B are square n× n matrices such that AB = O, then A or B is nonsingular. F

12. If A = LU is the LU−factorization. Then U is singular iff A is singular. T

13. If E is an elementary matrix, then E + ET is an elementary matrix. F

14. If A and B are n×n matrices such that Ax = Bx for some none zero x ∈ Rn. Then A−B is nonsingular.
F

15. Every square matrix can be expressed as the sum of a symmetric matrix and a skew-symmetric matrix.
T

16. If ATA = A, then A is symmetric and A2 = A. T

17. The sum of a symmetric and skew-symmetric matrices is symmetric. F

18. Let A be nonsingular. If A is skew-symmetric, then A−1 is skew-symmetric. T

19. If A is a 3× 3 matrix and (2, 3,−1) is a solution to Ax = 0, then (8, 12,−4) is also a solution. T

20. If A is an n× n nonsingular matrix, then the system Ax = b has infinitely many solutions. F

21. If A is a 4× 4 nonsingular matrix, then AAT is both symmetric and nonsingular. T

22. If A is a 4× 4 matrix and Ax = 0 has only the zero solution, then A is row equivalent to I. T

23. A square matrix A is nonsingular iff its reduced row echelon form is the identity matrix. T

24. If A,B,C are n× n matrices such that AB = AC, then B = C. F

25. In the linear system AX = b, if b = a1 − a2 + 3a4, a1 = −a3, then the system has infinite solutions. T

Good Luck

1
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Birzeit University
Mathematics Department

Math234
First Exam (Take Home)

Instructor: Dr. Ala Talahmeh First Summer Semester 2019/2020
Name:................................................. Date: 21/06/2020

Exercise#1 [5 marks]. Use the Gauss-Jordan reduction method to solve the following system:

x1 − x2 + 2x3 + x4 = −1

−2x1 + x3 − x4 = 3

3x1 + x2 − x3 = 1

2x1 − 4x2 + 9x3 + 3x4 = −1

Exercise#2 [5 marks]. Consider the linear system

x1 + x2 + 2x3 = 1

x1 + αx2 − x3 = 2

2x1 − x2 + βx3 = −1

For which values of α and β will the linear system have a unique solution?

Exercise#3 [5 marks]. Using Cramer’s rule, find only the value of the angle β such that

2 sinα− cos β + 3 tan γ = 3

4 sinα + 2 cos β − 2 tan γ = 2

6 sinα− 3 cos β + tan γ = 9,

where 0 ≤ β ≤ 2π.

Exercise#4 [11 marks]. Let N =

 0 2 0
0 0 0
2 0 0

 and A =

 1 2 0
0 1 0
2 0 1

 .

(a) Find Nn for every n ≥ 3.

(b) Use part (a) to find An for every n ≥ 2 [Hint: Write A = N + I].

Exercise#5 [10 marks]. Let A =

 2 4 1
4 3 4
1 4 2

 .

(a) Find elementary matrices E1, E2, E3 so that E3E2E1A = U, where U is an upper triangular matrix.

(b) Use part (a) to find an LU-factorization of the matrix A.

1
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Exercise#6 [10 marks].

(a) Find X in the matrix equation:

X = X

 0 −2 −1
0 0 −3
0 0 0

+

(
1 2 0
0 1 2

)
.

(b) Find [adj(A)]−1 given that A−1 =

 3 0 2
2 0 −1
0 1 1

 .

Exercise#7 [24 marks]. Prove or disprove.

1. Let A be an n× n nonsingular matrix. If det
(
adjA

)
= det(A), then A is 2 × 2 matrix.

2. If A and B be n× n symmetric matrices, then AB = BA if and only if AB is also symmetric.

3. A triangular matrix is nonsingular if and only if its diagonal elements are all nonzero.

4. If A is an n× n matrix, then A = M −N, where M is symmetric and N is skew symmetric.

5. If A is an n× n matrix such that A2 − 4A+ 4In = On, where In is the n× n identity matrix and On is
the n× n zero matrix, then A is invertible and A−1 = In − 1

4
A.

6. If x and y are two distinct vector in Rn such that Ax = Ay, then det(A) = 0.

7. If A and B are n× n matrices, then det((AB)T ) = det(A)det(B).

8. If A,B,C are n× n matrices such that C is nonsingular and A = CBC−1, then det(A) = det(B).

Good Luck
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Birzeit University
Mathematics Department

Math234
Second Exam (KEY)

Instructor: Dr. Ala Talahmeh First Summer Semester 2020
Name:................................................. Number:...............
Section:(3) Date: 04/07/2020

Exercise 1 [40 marks]. Answer by true or false.

1. (F) If the set {v1, v2, ......, vk} spans P4, then k = 4.

2. (F) If u, v, w are nonzero vectors in R2, then w ∈ span(u, v).

3. (T) If A is a 4× 4 matrix with a2 + a4 = 0,, then N(A) 6= {0}.

4. (T) If the vectors u1, u2, u3, u4 span R2×2, then they are linearly independent.

5. (F) The coordinate vector of q(x) = 4 + 6x with respect to the basis [2x, 2] is (2, 3)T .

6. (T) The transition matrix of two basis is nonsingular.

7. (T) If dim V = n < +∞, then an n linearly independent set of vectors in V is a basis for V .

8. (T) Let W = {(x, y, x+ y + 2z)T : x, y, z ∈ R}, then {(1, 0, 1)T , (0, 0, 1)T , (0, 1, 1)T} is a basis for W .

9. (T) Let S = Span {v1, v2, v3, v4} and suppose that v1 = v2 + v3, v3 = v2− v4, then S = Span {v3, v4}.

10. (F) Let S = {ax2 + ax : a ∈ R}, then {x2, x} is a basis for S.

11. (T) If f1, ....fn are linearly dependent, then Wronskian(f1, ....fn)=0.

12. (F) The set S = {(x, y) : y = x+ 3} is a subspace of R2.

13. (T) The dimension of the subspace W = {A ∈ R2×2 : A is symmetric} is 3.

14. (F) If V is a vector space with dim(V ) = 4 and {v1, v2, v3, v4} ⊆ V, then span{v1, v2, v3, v4} = V.

15. (F) If A is a singular n× n matrix, then rank(A) = n.

16. (T) If S is a subspace of a vector space V, then S is a vector space.

17. (T) If {v1, v2, v3} are vectors in a vector space V and Span {v1, v2} = Span {v1, v2, v3}, then {v1, v2, v3}
are linearly dependent.

18. (F) If A is a 3× 3 matrix and rank(A) = 2, then A is nonsingular.

19. (T) If A is an m× n matrix, then A and AT have the same rank.

20. (T) If A is an 3× 4 matrix, then rank(A) ≤ 3.

1
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Exercise 2 [20 marks]. Circle the correct answer.

1. let S =
{
p ∈ P3 : p(0) = 0

}
. One of the following is a basis for S.

(a) {1, x, x2}
(b) {x, x2}
(c) {x2 + x}
(d) {x2 + 1}

2. Let A =

 0 1 2
0 1 0
0 0 1

 , then

(a) A is in REF

(b) nullity(A)=2

(c) rank(A)=2

(d) det(A) 6= 0

3. The vectors {2, x, sinx} in C[0, 2π] are

(a) Linearly independent

(b) Linearly dependent

(c) A basis for C[0, 2π]

(d) A spanning set for C[0, 2π]

4. Consider the ordered basis E = {e1, e1 − e2} for R2. If [v]E = (1,−1)T , then v =

(a) −e2
(b) 2e1 + e2

(c) e1 + e2

(d) (0, 1)T

5. If the reduced row echelon form of A is

[
1 2 2
0 0 0

]
and a2 = (2, 2)T , then A =

(a)

[
4 2 2
4 2 2

]
(b)

[
1 2 1
1 2 1

]
(c)

[
1 2 2
1 2 2

]
(d)

[
1 2 2
0 2 0

]

2
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6. The transition matrix from the basis E = [1,−x] to the basis F = [−1, x− 1] of P2 is

(a)

[
−1 0
−1 1

]
(b)

[
−1 0
1 0

]
(c)

[
−1 0
1 −1

]
(d)

[
−1 1
0 −1

]

7. If A =

[
1 −3 2 3
−6 6 −4 −5

]
, then

(a) rank(A)=1, nullity(A)=3.

(b) rank(A)=3, nullity(A)=1.

(c) rank(A)=4, nullity(A)=0.

(d) rank(A)=nullity(A)=2.

8. The dimension of the vector space spanned by {1− x− x2, 1 + x+ x2, 2− x, 2x− 4} is

(a) 1

(b) 2

(c) 3

(d) 4

9. One of the following sets is a subspace of P4

(a) {f(x) ∈ P4 : f(0) = 1}
(b) {f(x) ∈ P4 : f(1) = 1}
(c) {f(x) ∈ P4 : f(1) = 0}
(d) {f(x) ∈ P4 : f(0) = 0, f ′′′(0) = 6}

10. If A is a 4× 3 matrix such that N(A) = {0}, and b =


0
3
2
1

 , then

(a) It is possible that Ax = b has infinitely many solutions

(b) The system Ax = b has exactly one solution.

(c) The system Ax = b has at most one solution.

(d) The system Ax = b has no solution

3
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Exercise 3 [8 marks]. Let V = R2×2 be the vector space of all 2 × 2 matrices. Let W1 be the set of

matrices of the form

[
x −x
y z

]
, and W2 set of matrices of the form

[
a b
−a c

]
.

a. Find W1 ∩W2.

b. Find a basis and dimention of W1 ∩W2.

Exercise 4 [12 marks]. Let V be the vector space of all functions from R into R; let Ve be the subset of
even functions and Vo be the subset of odd functions.

a. Prove that Ve and Vo are subspaces of V . (Do only one case).

b. Prove that Ve ∩ Vo = {0}.

c. Prove that V = Ve + Vo.

Good Luck
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