MA121 Mock Final Exam
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Name: AQC@; =( I OA
*R¥X Please remember that mock tests are meant as a means of providing an extra set of practice questions
and basis for a review class. Do not study for the midterm based solely on the topics covered by the mock
test! Go back through notes/assignments/homework to ensure you have reviewed all concepts discussed in
the course.

} Time Allowed: 150 minutes
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Instructions:

J
Cheat Sheet: One 8.5"'x 117 page of study notes (both sides) is allowed as a reference
while completing the mock test. Please note, that the cheat sheet is permitted
for the mock test only!!

No other aids allowed [no calculators].

Check that your test paper has no missing, blank, or illegible pages. Note that test questions appear
on both sides of the paper.

Answer in the spaces provided.

Show all your work. Insufficient justification will result in a loss of marks.

1. [7marks] Let p,q and r be statements.

(a) Show that g A (p— (~7r — p)) is logically equivalent to g.

(b) Find the disjunctive normal form for the contrapositive of the converse of:  (p A q) — r.
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2. [8 marks] Use induction on n € N to prove that 1+5+9+---+(4n—3)=2n2—n forall n > 1.
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3. [20 marks] Prove or di3p1:dvei éﬁgh of the following statements. State the method of proof used.

(a) Let A and B besets. Then (AUB)—(ANB)=(A—B)U(B- A). Q= fAD=
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3. [20 marks] Prove or disprove e

(a) Let A and B besets. Then (AUB)— (ANB)=(A—-B)U(B-A)

ahgh of the following statements. State the method of proof used.
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#3. Continued: Prove or disprove each of the following statements.

(c) If z and y are positive integers such that = +y is odd, then one of z and y is even and the

other is odd ﬂgc.u we g 8 false
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State the method of proof used.
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4. [18 marks] From lectures, we know the following are true:

1. Two integers a and b are relatively prime, if and only if there are integers & and ! such
that ka+1b=1.

2. If m,n,p€Z suchthat pl/mn with p and m relatively prime, then p|
3. If m,n,p€Z where p is prime and plmn, then either plm or p|n.

Using any of these results where necessary, prove each of the following

(a) If p is prime, then ,/p is irrational.
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(b) Every two consecutive integers are relatively prime.
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(a) I p 15 prime, then ,/p is irrational

;P /e //{(.ﬂf

4
acc( (p.td= oo E e phr

PRV

\In_ P | s Nﬂf)‘ b

S e D By ¢ contradichon ; ’ /N . )
Aokt Jphml md p & et £
JF - abeZ . b?0, ﬁcha )7 )

p- 4, (Gpitlsr P%
b.".

- Pl o { b~ b3
bz -a* / Plb ;Af-’-))
£ Iolal "f);'fl'ﬁ—\ ;’7. ! 'C /& ad ="/é Q&—I (a, b ‘?IP
= F{L (#C‘] (D) ;"/’ ;___> =\
= & ez, s ‘
7 ) aStca me ot vttt
PF—— PR

(b) Every two consecutive integers are relatively prime
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#4. Continued...

() If n,keN with k<n and ged(k,n) =1, then n

(&)

[Note' You can assume (7) € N for all n,k € Z such that n >k > 0.]
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(a) Determine the prime factorization of é" 180 and (i1) 252
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(b) Use the results of part(a)fto( determine the greatest common divisor (180,252) and the least
common mulitple [180, 252].

%ac((hchl"' = 208"

>

" -un—/_’—'( v
Y gL 7
-y 180028 R
| ST = edtagese, @0 L3S A = TED
L —— I
it

(c) Apply the Euclidean Algorithm to determine integers & and ! such that (180,252) = 180k+2521.
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(b) Use the results of part(a ) to determme the greatest common divisor (180,252) and the least
common mulitple [180, 252].
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6. [12 marks]

(a) Prove any one of the following statements:

L. If a,b€Z and a=b(modn), then ac=bc(modn) for any c < Z.
2. If a,b€Z with a=b(modn) and ¢=d(modn), then ac= bd(modn).
3. If a,bcZ and a=b(modn), then a?=b? (modn).
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(b) Use the statements given in part(a) to determine the remainder when 237 is divided by 7.
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(c) Solve the congruence: 7z =41 (mod13).
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(b) Use the ssatements given in part(a) to determine the remainder when 237 is divided by 7.
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7. [6"marks] Use the Binomial Theorem to find the term containing z'® in the expansion of: (z? — 2y) =
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8. [ marks]

{a) Evaluate the following, expressing your final answer in standard form:

[24-Tc Y = V2™ 72
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8. [T marks]

(a) Evaluate the following, expressing your final answer in standard form

[24 = 7i] — 21 (1 + 39)
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9. [6 marks| Use polar form, or exponential form, and DeMoivre’s Theorem to evaluate —(E%g.
1—+/31

!El‘).;l_)fe_ss your final answer in standard form.
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10. [8 marks] Find the solution set to the equation z*+ 16 =0, given that:
(i) z € R, the set of real numbers; (i) = € C, the set of complex numbers.
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10. [8 marks] Find the solution set to the equation 7%+ 16 =0, given that:
(i} z € R, the set of real numbers; (ii) = € C, the set of complex numbers.
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