
 

 

MATH	204	Self-Assessment	∎	Duration:	1Hr	
Student	Success	Centre	
Concordia	University	

	
Instruction|	For	questions	1	-	3	only,	choose	one	out	of	the	provided	options	as	answer.	

1. Which	of	the	following	is	a	unit	vector?

a. (1,0,0,1)	
b. ( !

√#
, $
√#
, 0, 0)	

c. ( !
√$
, $
√$
, 0, 0)	

d. 𝑁𝑜𝑛𝑒	𝑜𝑓	𝑡ℎ𝑒	𝑎𝑏𝑜𝑣𝑒	

2. Which	of	the	following	set	is	the	basis	of	𝑅%?

a. (1,0,0,0), (0,1,0,0), (0,0,1,0), (0,0,0,1)	

b. (1,0,0,1), (1,0,0,0), (0,0,1,1), (0,0,0,1)	

c. (1,0,0,0), (0,1,0,0), (0,0,1,0), (1,1,1,0)	
d. 𝑁𝑜𝑛𝑒	𝑜𝑓	𝑡ℎ𝑒	𝑎𝑏𝑜𝑣𝑒

3. Which	of	the	following	is	a	possible	subspace	of	𝑅%?

a. 𝐴 = (𝑎, 𝑏, 𝑐, 𝑑)|(𝑎 + 𝑏 + 𝑐 + 𝑑) > 0	

b. 𝐵 = (𝑎, 𝑏, 𝑐, 𝑑)|(𝑎 ∗ 𝑏) > 0	

c. 𝐶 = (𝑎, 𝑏, 𝑐)|(𝑎 + 𝑏 + 𝑐) > 0	

d. 𝐷 = (𝑎, 𝑐, 𝑑)|(𝑐 ∗ 𝑑) > 0	

4. Given	the	matrix	below:	

𝐴 = A
2 3 −1
3 5 2
1 −2 −3

D					

a. Use	Gaussian-Jordan	elimination	to	find	the	inverse	matrix	of	A.	

Hint|	Your	work	should	start	with	this:	E
2 3 −1
3 5 2
1 −2 −3

F
1 0 0
0 1 0
0 0 1

G	

b. Based	on	the	result	from	part	a,	find	the	determinant	of	matrix	A.	
Hint|	You	will	need	the	echelon	form	of	matrix	A.	

	



 

 

c. Given	matrix	𝐶 = E
1
8
−1
G.	Find	the	solution	for	the	equation	𝐴 ∗ 𝑥 = 𝐶.	

Hint|	Use	the	inverse	of	matrix	A	and	matrix	multiplication.	

	

5. Find	the	solution	to	the	following	system	of	equations:	

J
𝑥! + 𝑥$ − 2𝑥& + 𝑥% = 5

2𝑥! + 2𝑥$ − 3𝑥& + 4𝑥% = 3
3𝑥! + 3𝑥$ − 4𝑥& + 2𝑥% = 1

	

	

6. Given	two	vectors:	

𝑢M⃗ = 〈	2, 4, 5	〉	and	𝑣 = 〈	1, 0, 1	〉.	

Find	the	following:	

a. Their	dot	product	𝑢M⃗ ∙ �⃗�.	
b. The	angle	between	𝑢M⃗ , �⃗�.	
c. Their	cross	product	𝑢M⃗ × �⃗�.	
d. The	equation	of	the	plane	containing	𝑢M⃗ , 𝑣	and	the	point	𝑃(1, 3, −2).	

	
7. Let	𝑃! = (2, 3, 6),	𝑃$ = (1,−1,−2),	𝑃& = (1, 4, −2)	and	𝑃% = (2, 0, 3).	

a. Find	the	area	of	the	triangle	made	by	the	three	vertices	𝑃!,𝑃$,𝑃&.	
b. Find	the	volume	of	the	parallelepiped	made	by	the	vectors	𝑃!𝑃$MMMMMMMM⃗ ,𝑃!𝑃&MMMMMMMM⃗ ,𝑃!𝑃%MMMMMMMM⃗ .	

	
	

8. Given	𝑚𝑎𝑡𝑟𝑖𝑥	𝐴 = A
4 1 −1
2 5 −2
1 1 2

D	and	 the	 eigenvalues	𝜆! = 5	(𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑖𝑡𝑦 = 1),	

𝜆$ = 3	(𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑖𝑡𝑦 = 2).	Find	the	eigenvectors	of	matrix	A.

	
  



 

 

ANSWER	KEY:	
1. b.		

[The	magnitude/norm	of	a	unit	vector	must	equal	to	one]	
	

2. a.		
[A	member	of	a	basis	must	be	minimal.	It	cannot	be	expressed	by	the	other	members	
using	linear	expression]	
	

3. b.	
[A	subspace	is	a	subset	of	𝑅%	so	that	its	members	must	have	four	elements.	A	subspace	
is	a	vector	space,	which	means	that,	it	must	satisfy	all	of	the	axioms	for	a	vector	
space.	Typically,	 the	 sum	of	 two	members	 is	a	new	member	of	 the	 space	and	 the	
product	of	a	member	with	any	constant	is	also	a	member	of	the	space.]	
	
	

4. 	
	
	
	
	
	
	
	
	
	
	

5. \

𝑥!
𝑥$
𝑥&
𝑥%

] = \

0
−9
−7
0

] + \

1
−1
0
0

] 𝑠	

	
	
	
	
	

a.	 𝐼𝑛𝑣(𝐴) =

⎣
⎢
⎢
⎢
⎢
⎡
1 0 0
0 1 0
0 0 1 e

e
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⎤

	

b.	 𝑑𝑒𝑡(𝐴) = 22	

c.	 𝑋 = E
3
−1
2
G	



 

 

	
6. 	

	
	
	
	
	
	
	

7. 	
	
	
	
	

8. For	𝜆! = 5,	𝜆$ = 𝜆& = 3,	corresponding	eigenvectors	are:		

𝑣!MMMM⃗ = E
1
2
1
G,	𝑣$MMMM⃗ = E

−1
1
0
G,	𝑣&MMMM⃗ = E

1
0
1
G	

a.	 𝑢M⃗ ∙ �⃗� = 7	

b.	 𝑎𝑛𝑔𝑙𝑒,	𝛼 = 42.45°	

c.	 𝑢M⃗ × �⃗� = 〈	4, 3, −4	〉	

d.	 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑝𝑙𝑎𝑛𝑒: 4𝑥 + 3𝑦 − 4𝑧 = 21	

a.	 𝐴𝑟𝑒𝑎 = 18.282	𝑠𝑞𝑢𝑎𝑟𝑒	𝑢𝑛𝑖𝑡𝑠	

b.	 𝑉𝑜𝑙𝑢𝑚𝑒 = 27	𝑐𝑢𝑏𝑖𝑐	𝑢𝑛𝑖𝑡𝑠	


