
Exam	11	 	 Name:	_______________________________________	 	 	 RHS	

Linear	Algebra	

	

Show	your	work	for	full	credits.		

1. Evaluate		
2 −1
5 4 + 1 −1

3 0 	

	

	

2. Evaluate		
2 −1
5 4

1 −1
3 0 	

	

	

3. Express	the	system	of	equations	in	column	form	and	matrix	form.	
2) − * = 4	
3) + 2* = −2	

	

	

4. Is	the	given	a	singular	case?	Justify	
3) − * = 7	
−6) + 2* = 5	

	

5. Find	the	values	of	), *,	and	/	for	the	given	equations	by	elimination	method.		
) + * − / = −4	
3) − * + / = 8	

−2) + 3* − 2/ = −14	
	

6. 	the	inverse	of	the	given	matrix.	Then,	show	that	product	of	the	given	matrix	
and	the	inverse	is	the	identity.		

	
2 5
1 3 	

	

	

	

7. If	the	given	matrix	is	singular,	find	a	value	for	1.		
2 1
1 8 	

	



Exam	12	 	 Name:__________________________________________	 	 RHS	
Linear	Algebra		
	
Show	your	work	for	full	credits.		
	
Part	I	–	(95	pts)	
	

A =
1 2 3
2 1 1
0 1 2

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
	 	

	
1. Find	the	inverse	of	the	given	matrix,	!.	
2. Factor	!	into	"#.		
3. Find	the	transpose	of	!.	
	

	
	
	

4. Factor	$	into	"#,	where	%, ', ( > 0.(5	pts)	

	 B =
a a a
a b b
a b c

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
	

	
	
	

5. !	is	2	x		2	matrix	with	!+ = -.	Find	!.	
	



Exam	13	 	 Name:	__________________________________________	 	 RHS	
Linear	Algebra	
	
Show	your	work	for	full	credits.	
Total:	105	points	
	
Part	I	–	95	pts	

1) Addition and scalar multiplication are required to satisfy these eight rules: �  

	
Suppose	 !", !$ + &", &$ 	is	defined	to	be	 !" + &", !$ + &" .	With	the	usual	
multiplication	'( = '!", '!$ ,	which	of	the	eight	conditions	are	not	satisfied?	(Write	
at	least	one	rule	and	explain.)	
	
	

2) Describe	the	column	space	and	the	null	space	for	the	given	matrix.	
1 0 2 1
1 1 1 1
0 1 1 3

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
	

	

3) In	*$,	explain	why	a	set	of	 0
0

⎡

⎣
⎢

⎤

⎦
⎥

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
	can	be	a	subspace	but	not	a	set	of	

1
1

⎡

⎣
⎢

⎤

⎦
⎥

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
.	

	
Part	II	–	10	pts	

4) Construct	a	matrix	whose	null	space	consists	of	all	linear	combinations	of	
2
1
1
0

⎡

⎣

⎢
⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
⎥

	and	
3
5
0
1

⎡

⎣

⎢
⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
⎥

.	(pivot	columns	1	and	2,	free	variables	!+	and	!,)	

	
	

2.1 Vector Spaces and Subspaces 83

1. x+y = y+x.

2. x+(y+ z) = (x+y)+ z.

3. There is a unique “zero vector” such that x+0 = x for all x.

4. For each x there is a unique vector °x such that x+(°x) = 0.

5. 1x = x.

6. (c1c2)x = c1(c2x).
7. c(x+y) = cx+cy.

8. (c1 +c2)x = c1x+c2x.

(a) Suppose addition in R2 adds an extra 1 to each component, so that (3,1)+(5,0)
equals (9,2) instead of (8,1). With scalar multiplication unchanged, which rules
are broken?

(b) Show that the set of all positive real numbers, with x+y and cx redefined to equal
the usual xy and xc, is a vector space. What is the “zero vector”?

(c) Suppose (x1,x2)+(y1,y2) is defined to be (x1 +y2,x2 +y1). With the usual cx =
(cx1,cx2), which of the eight conditions are not satisfied?

6. Let P be the plane in 3-space with equation x+2y+ z = 6. What is the equation of
the plane P0 through the origin parallel to P? Are P and P0 subspaces of R3?

7. Which of the following are subspaces of R1?

(a) All sequences like (1,0,1,0, . . .) that include infinitely many zeros.

(b) All sequences (x1,x2, . . .) with x j = 0 from some point onward.

(c) All decreasing sequences: x j+1 ∑ x j for each j.

(d) All convergent sequences: the x j have a limit as j!1.

(e) All arithmetic progressions: x j+1°x j is the same for all j.

(f) All geometric progressions (x1,kx1,k2x1, . . .) allowing all k and x1.

8. Which of the following descriptions are correct? The solutions x of

Ax =
"

1 1 1
1 0 2

#2

64
x1

x2

x3

3

75 =
"

0
0

#

form

(a) a plane.

(b) a line.

(c) a point.

(d) a subspace.



Quarter	1	Exam	

Linear	Algebra		

	

	

	

Show	your	work	for	full	credits.	
	
Part	I	–	95	points	

1. Find	the	column	space	and	the	null	space	for	

! =
1 3 2
1 2 3
3 2 1

				
4
4
2
	

	

	

	

2. Find	the	values	of	(, *,	and	+	for	the	given	equations.		
( + * + + = 3	

2( + 3* + 4+ = 11	
4( + 3* + + = 5	

	

	

	

	

3. Find	LU	factorization	for	B.	

. =
1 3 2
0 1 2
2 1 4

	

	

	

	

Part	II	–	10	points	

4. Find	a	2	x	2	matrix,	where	inverse	of	the	matrix	is	the	same	as	the	transpose	
of	the	matrix.	(The	matrix	cannot	contain	0	or	1	as	an	element.)		

	

	

	

	


