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Student Number: r‘ffﬁ%‘i ?T‘?C?

[10 marks] 1. Consider the following data among 110 students in the MA121 class:
/4 30 students are also taking MA122

E 30 students are also taking MA103
ANR 20 students are taking both MA122 and MA103
(a) Fill the blanks:

Let U be the %etr,i«hdt consists of students in the MA121 class. The number of elements in U

is U] = 110 ﬁ/f
The set A = {z € U_: z studies MA122}. ¥
The set B = {x € U : x studies MALDS } has 35 elements. “

The students of MA121 who are also taking both MA103 and MA122 form the set Aﬁf).___

In parts (b), (c) and (d) below, fill the blanks with numbers and circle the correct
sets. The symbols of sets are introduced in part (a) above.

(b) The number of students in this class who are also taking either MA122 or MA103 is

o

s [t - -0t
(iii) 25 - 3(04 - 76
They form the set
(i) AnB

( (i)

(iii) AAB
(ivyU - AUB

~ \""%

(¢) The number of students in this class who are also taking exactly one of MA122 and
MA103 is

(i) 45 [ ,
(11) 65 / If(’w 03/1) jf;
‘ 111 2\\ -

They form the set

(i) AnB
(ii)) AUB
[ii)|AAB
T U AUB

(d) The number of students in this class who are taking neither MA122 nor MA103 is
(i) 45
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taking both MAI122 and MA103
(a) Fill the blanks:

Let U be the set _that consists of students in the MA121 class. The number of elements in U
is [0 = U0, v

The set A = {z € U_: z studies MA122}. s ,
The set B = {z € U : z studies L1403} has 35 elements. e
The students of MA121 who are also taking both MA103 and MA122 form the set Aﬂé

In parts (b), (c) and (d) below, fill the blanks with numbers and circle the correct
sets. The symbols of sets are introduced in part (a) above.

(b) The number of students in this class who are also taking either MA122 or MA103 is
f\ v

G [ A7 R 1. ila IT% | — IAAR

[AUB[ I 1] -1AE
(11 ) 65 _
-~ 30t - 20

(iii) 25

They form the set

(i) ANnB
A MUB v

(iii) AAB

(ivyU—-AUB

(c) The number of students in this class who are also taking exactly one of MA122 and
MA103 is

(1)45 :

(111 20\3 / -
They form the set

i) AnB

(i) AUB

()aaB ~

-

(ivyU—-AUB

(d) The number of students in this class who are taking neither MA122 nor MA103 is
(i) 45

v -
= PN e Pz
(W) &> D™ 25=¢
(iii) 25

They form the set
(i) ANB

@aus )/
(‘mﬁAB
A e
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(10 marks] 2. (a) Use the Principle of Mathematical Induction to prove that, for all natural numbers

n > 3,
3 4 5 n n+1
()= ()(5) () - (253)
[Hint: The binomial coefficient formula (T ) o ( ki&l ) = (m;rl ) should be used

somewhere in your proof.]
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[4 mmfs] (b) Write the sum in the formula of part (a) in sigma notatlon
4 A9 j
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[6 marks] 3. The course MA121 has two sections this semester. There are 168 students in Section A and
199 students in Section B.
(a) Show that at least two students who stud MA121 this semester have the same birthday.
e /iﬁ\ 27l 36U 61:366 =~ .
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[4 marks] (b) Write the summ

of part (a) in sigma notation:

,{.,v D (e
= F’-f -
= r L

B 1 :\:

(5 marks] 3. The course MA121 has two sections this semester. There are 168 students in Section A and
199 students in Section B.

(a) Show that at least two students who study MA121 this s semester have the same birthday.
1367 el 34T g 7-366

?/Jg‘%\ (é??)wmf”aeﬂz """ ‘Cf{f@j%ﬁ

(b) Which method do you use in part (a) above? Circle your answer.
A. Addition Principle

igeonhole Principle
C. Multiplication Principle

D. Mathematical Induction



MA121 Midterm 2 Page 3 of 4

4. Prove or disprove the following statements. In each case, indicate first which method
from the list here you are using:

1) Direct proof of implication

2) Proof of the contrapositive of implication
3) Indirect proof by contradiction

4) Non-constructive proof of existence

5) Proof of existence by construction

6) Disproof by counterezample

[5 marks] (a) Let 2 and w be complex numbers. If z ¢ R and w ¢ ]R then |z 4+ w| < |z| + Jw].
The method: :6,___ 12.,. bJ‘ 4(4 14 =
— fC-Yd” {:A y v Y
/9 ' "ffZ |74l = 12(+ed]
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45 < s5e S (Mfe:@f;&if R/

= LUEY =4l
[5 marks] (b) If Let A and B be nonempty finite sets with |A| = |B| = n and let f : A — B be a
2_ function. If f is a one-to-one function, then it is also an onto function.
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[5 marks| (¢) Denote by | X| the number of elements in a finiteset et A and B be ﬁmte sets. Then -

|A—B|+|B— A|=|AU B. AR $12,4% 45

The method: _ <7 ___ \
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(5 marks] 5 (d) Let z and w be complex numbers. Then wz + Wz is a real number.

The methad- '
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4) Nen-consiructtve proof of eristence
9) Proof of existence by construction
6) Disproof by counterexample

[5 marks] (a) Let z and w be complex numbers. If 2 ¢ R and w ¢ R then [z +w| < |z| + ).

The method: é,,, ZZ—f— W| = Cf» 14—1
5 evarle. ‘ o
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[5 marks] (b) If Let A and B be nonempty finite sets with |A| = |B| = n and let f : A — B be a
-7 function. If f is a one—to—one function, then it is also an onto function.
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(5 marks] (c) Denote by |X| the number of elements in a ﬁmte set %etp A and B be finite sets. Then — =

|A—B|+|B—-A|=]|AUB|. A-B: U'?fﬂﬁ Af # 5
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[5 marks] 5 (d) Let z and w be complex numbers. Then wZ + Wz is a real number.
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1\ !
[9 marks] 5. Find the 4th term in the expansion of (3:2 — —) . Show all steps of your work.
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[13 marks] 6. Let A and B be subsets of the universal set [ with A C B. Denote by B¢ the complement of
B in U. Prove that, as subsets of the product set U x U,

2eb el L IXIORAS

. BUES [Bx (AUB)N[(AUBY) x B] = A x A. pedh

[Hint: You may start with “If the ordered pair (z,y) € [B x (AU B*)]N[(AU B°) x B] ” |
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(18 marks] 6. Let A and B be subsets of the universal set U mth A C B. Denote by B¢ the complement of
B in U. Prove that, as subsets of the product set U x U,
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[Hint: You may start with “If the ordered pair (z,y) € [B x (AU B°)|N[(AUB°) x B] " ]
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