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DEPT OF MATHS FUNAAB 2021 MTS 105 TUTORIAL QUESTIONS1

1. (a) By searching through the internet and reading through the Chinese, Babylonian, Greece and

Arabian history of Mathematics, write briefly and concisely on the evolution of the following

number systems:

i. N of natural numbers

ii. Z of integers

iii. Q of rational numbers

iv. R of real numbers

v. C of complex numbers

(b) Search the internet for the name of the cardinality of the set N ?

(c) Search the internet for the types of sets we have in the literature and their real life applica-

tions.

2. Determine with proof which of the following statements are true and which are false:

(a) Z+ ⊆ Q+.

(b) Z+ ⊆ Q.

(c) Q+ ⊆ R.

(d) R+ ⊆ Q.

(e) Q+ ∩ R+ = Q+.

(f) Z+ ∪ R+ = R+.

(g) R+ ∩ C = R+.

(h) C ∪ R = R.

(i) Q∗ ∩ Z = Z.

(j) Z ∪Q = Z.

3. Let A, B and C be nonempty subsets of the reference set X. Use Venn diagrams only to investigate

the truth or falsity of each of the following:

(a) A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C).

(b) A ∪ (B ∩ C) = (A ∪B) ∩ (A ∪ C).

(c) (A−B)− C = (A− C)− (B − C).

(d) A− (B ∪ C) = (A−B) ∩ (A− C).

(e) A4(B ∩ C) = (A4B) ∩ (A trC).

(f) A ∩ (B4C) = (A ∩B)4(A4C).

(g) A4(B ∪ C) = (A4B) ∪ (A4C).

(h) A4(B4C) = (A4B)4C.

Note that

A4B ≡ (A−B) ∪ (B −A)

4 is called the symmetric difference.
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4. For A = {1, 2, 3, 4, 5, 6, 7}, compute the number of:

(a) Subsets of A.

(b) Nonempty subsets of A

(c) Proper subsets of A

(d) Nonempty proper subsets of A.

(e) Subsets of A containing three elements.

(f) Subsets of A containing 1,2.

(g) Proper subsets of A containing 1,2.

(h) Subsets of A with an even number of elements.

(i) Subsets of A with an odd number of elements.

(j) Subsets of A with an odd number of elements, including the element 3.

5. (a) If a set A has 63 proper subsets, what is | A | ?

(b) If a set B has 64 subsets of odd cardinality, what is | B | ?

(c) Let X = {1, 2, 3, . . . , 29, 30}. How many subsets A of X satisfy :

i. | A |= 5 ?

ii. | A |= 5 and the smallest element in A is 5 ?

iii. | A |= 5 and the smallest element in A is less than 5 ?

6. Let A, B, C, D, E be subsets of Z defined as follows:

A = {2n : n ∈ Z}, B = {3n : n ∈ Z}, C = {4n : n ∈ Z}, D = {6n : n ∈ Z}, E = {8n : n ∈ Z}.

(a) Which of the following are true and which are false ?

i. E ⊆ C ⊆ A

ii. A ⊆ C ⊆ E

iii. B ⊆ D

iv. D ⊆ B

v. D ⊆ A

vi. Dc ⊆ Ac

(b) Determine each of the following sets:

i. C ∩ E.

ii. B ∪D.

iii. A ∩B.

iv. B ∩D.

v. Ac.

vi. A ∩ E.

vii. Bc ∩ Ec.

viii. Cc ∪Dc.

Note that Ac is the compliment of A.
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DEPT OF MATHS FUNAAB 2021 MTS 105 TUTORIAL QUESTIONS2

1. Let A,B,C,D be nonempty subsets of a reference set X. Show that:

(a) (X − A) ∪ (X −B) = X − (A ∩B).

(b) (X − A) ∩ (X −B) = X − (A ∪B).

(c) (((A ∪B) ∩ C)c ∪Bc))c = B ∩ C.

(d) (A4B)c = A4Bc = Ac4B.

(e) A4(B4C) = (A4B)4C.

(f) (A ∩B) ∪ [B ∩ ((C ∩D) ∪ (C ∩Dc))] = B ∩ (A ∪ C).

(g) [(A ∩B) ∪ (Ac ∩ C)]c = (A ∩Bc) ∪ (Ac ∩ Cc).

(h) A× (B − C) = (A×B)− (A× C).

(i) (A ∪B)× C = (A× C) ∪ (B × C).

2. (a) Let I = Z+ be an index set and for each n ∈ I, consider the set An = {1, 2, 3, . . . , n−

1, n}. Determine the following:

i.
⋃7

n=1 An.

ii.
⋂11

n=1 An.

(b) Let A = {1, 2, 4, 8, 16} and let B = {1, 2, 3, 4, 5, 6, 7}. Determine A × B. If (2 −

x, 5), (4, y − 2) ∈ A×B, find the values of x and y for (2− x, 5) = (4, y − 2).

(c) Let A,B,C,D be nonempty sets. Show that:

i. A×B = B × A if and only if A = B.

ii. (A×B) ∩ (C ×D) = (A ∩ C)× (B ∩D).

(d) Let X = {1, 2, 3, 4, 5, 6, 7} be a reference set and let A = {1, 3, 5, 7}, B = {2, 4, 6},

C = {3, 6} be subsets of X. Find the following:

i. A×B.

ii. B × C.

iii. A×B × C.

iv. A× A× C.

v. C × C × C.
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3. In a survey of 120 passengers, an airline found that 48 enjoyed wine their meals, 78 enjoyed

mixed drinks, and 66 iced tea. In addition, 36 enjoyed any given pair of these beverages

and 24 passengers enjoyed them all. If two passengers are selected at random from the

survey sample of 120, what is the probability that:

(a) they both want only iced tea with their meals?

(b) they both enjoy exactly two of the three beverage offerings?

4. A professor has two dozen introductory textbooks on mathematics and is concerned about

their coverage of the topics (A) algebra, (B) analysis, and (C) calculus. The following data

are the numbers of books that contain materials on these topics:

| A |= 8, | B |= 13, | C |= 13, | A ∩B |= 5, | A ∩ C |= 3, | B ∩ C |= 6, | A ∩B ∩ C |= 2.

(a) How many of the textbooks include material on exactly one of these topics ?

(b) How many have no material on algebra ?

5. Professor Agboola gave his MTS 708 class a test consisting of three questions. There are

21 students in his class, and every student answered at least one question. Five students

did not answer the first question, seven failed to answer the second question, and six did

not answer the third question. If nine students answered all three questions, how many

answered exactly one question ?m

6. At an undergraduate science competition, 34 students received awards for scientific projects.

14 awards were given for projects in biology, 13 in chemistry, and 21 in physics. If 3 students

received awards in all three subject areas, how many received awards for exactly:

(a) one subject area ?

(b) two subject areas ?

7. (a) Let A = {n : n ∈ Z+, 1 ≤ n ≤ 100}. if B ⊆ A, where no element in B is three times

another element in B, what is the maximum value possible for | B | ?

(b) Let X be a given reference set with A,B ⊆ X,A ∩ B = ∅, | A |= 12 and | B |= 10. If

seven elements are selected from A∪B, what is the probability the selection contains

four elements from A and three from B ?
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DEPT OF MATHS FUNAAB 2021 MTS 105 TUTORIAL QUESTIONS0

1. Let A =

 1 2 −3

3 4 −5

5 6 −7

, B =

 1 −1 −2

2 3 −2

−3 4 −5

 and C =

 1 4 −2

−1 3 −5

8 −7 −8

 be given matrices. Use the

matrices to show that:

(a) A(BC) = (AB)C.

(b) A(B + C) = AB + AC.

(c) B(A− C) = BA−BC.

(d) k(ABC) = A(kB)C, where k ∈ R.

2. Given that A =

[
2 4 2

1 3 1

]
, B =

[
−1 1 1

1 −2 −1

]
, C =

[
2 4 2

1 3 1

]
and D =

[
1 −1 −1

−1 2 1

]
, find

the values of k if k3A + k2B + kC = D.

3. (a)If A =

 2 3

1 −1

0 4

 and B =

[
5 −2 4 7

−6 1 −3 0

]
, find the product AB. Is the product BA possible ?

Explain.

(b) Let A =

 −5 7 1

1 −5 7

7 1 −5

, B =

 1 4 16

0 1 4

0 0 1

, C =

 4 1 2

−1 3 4

−1 2 3

 and D = 1
4

 2 5 4

2 3 −4

1 2 −3

 be given

matrices.

(i) Compute the determinants of A,B,C and D.

(ii) Compute the adjoints of A,B,C and D.

(iii) Compute the inverses of A,B,C and D.

(iv) Show that: (AB)−1 = B−1A−1 and (BCD)−1 = D−1C−1B−1.

4. (a) Let A =

[
−1 −2

2 3

]
. Show that A2 − 2A + I = O where I is a 2× 2 unit matrix.

Hence find the inverse of A and solve the system of equations: x + 2y = −1, 2x + 3y = 2.

(b) Find the values of k given that

∣∣∣∣∣∣∣
k −1 −8

1 1 −1

3 k −5

∣∣∣∣∣∣∣ = 0.

(c) Solve for x given that ∣∣∣∣∣∣∣
1
3 − x − 2

3 − 2
3

− 2
3

1
3 − x − 2

3

− 2
3 − 2

3
1
3 − x

∣∣∣∣∣∣∣ = 0

5. Let A be a matrix given by  2 −2 1

3 −4 −2

5 7 3

 .

(a) Show that

A3 −A2 + A− 83I = O,

where I and O are 3× 3 unit and zero matrices respectively.
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(b) Use your result in (a) to show that

A−1 =
1

83

[
A2 −A + I

]
.

(c) Using your result in (b) only, compute the inverse of A and hence solve the system of linear equations

2x− 2y + 7 = 5

3x− 4y − 2z = 5

5x + 7y + 3z = 1.

(d) Use Crammer’s Rule to confirm your solution to the linear system in (c).

6. (a) Let A =

 1 2 −1

2 1 3

3 1 2

 be a given matrix. Compute the inverse of A and hence solve the system of

linear equations

x + 2y − z = −2

2x + y + 3z = 16

3x + y + 2z = 14.

(b) Solve for x given that

∣∣∣∣∣∣∣
−1 3 x

2x− 3 1− x 3x + 1

2 x −2

∣∣∣∣∣∣∣ = 9x− 28.

(c) If A =

[
1 2

2 3

]
, show that A2 − 4A − I = O and then compute A−1. Hence solve the system of linear

equations

[
1 2

2 3

][
x

y

]
=

[
− 2

3
3
4

]
.

7. (a) Given that

[
5 2

2 4

][
x

x2

]
=

[
3

k

]
, find the value(s) of k.

(b) Let A be any 2 × 2 square matrix. Show that AAT is symmetric where AT is the transpose of A. Is ATA

also symmetric ?

(c) Find the values of k given that

∣∣∣∣∣∣∣
k 3 + k −10

1− k 2− k 5

2 4 + k −k

∣∣∣∣∣∣∣ = 48.

8. Let A =

 8 −1 −3

−5 1 2

10 −1 −4

 be a given matrix.

(a) Show that A3 − 5A2 −A + I = O, where I is the 3× 3 unit matrix.

(b) By pre/post multiply the equation A3−5A2−A+I = O by A−1, the inverse of A, show that A−1 = I+5A−A2

and hence compute the inverse of A.

(c) Using the inverse of A obtained in (b), solve the system of linear equations given by 8 −1 −3

−5 1 2

10 −1 −4


 x

y

z

 =

 −3

2

−4

 .
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