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Exam I
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QUESTION 1. (1)(6 points) Let n be an odd integer. Prove directly that 7n + 6 is an odd integer, i.e., show that
Tn + 6 = 2m + 1 for some integer m.
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(2)(6 points) Use the 4th method and prove that v/22 is an irrational number.
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(3) (3 points) Use (2) above and prove by contradiction that v/2 + v/11 is an irrational number.
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(4) (3 points) Find all values of z in the PLANET Z, that satisfy the equation 9z =

6inZ15.h
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(5) (3 points) Find 7'600%02 1104( 40)
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QUESTION 2. (6 points) Let x be the number of females in MTH 213. Given 1 < z < 88 such that = (mmod 11) =
8 and = (mod 8) = 3. Find the value of z.
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QUESTION 3. (6 points)
Use Math Induction and prove that Dl m = 355 forevery nn > 1. [Hint: note 3n + 9 = 3(n+ 3)]
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QUESTION 4. (5 points) True or False
() YVeeZ*,3y' e Qsuchthatzy =2. tyiie

(i) If 3z € Z such that 22 — 3 = 0, then now you are having a cup of coffee on the moon. ..
(i) 22 + S5z 4+ 6 = 0 for some z € Nlifand only if > — 8 = 0 forsomey € Z Lrae
[ / N
(iv) 3z € ZsuchthatVy € R, yz® — 4y = 0. ‘true Y {x=-413=0
.- &} (W R By

</{‘ (v) 'y € R such that Vz € Z*, [zy| = 3|z onse.

QUESTION 5. (5 points) Let f : (=20,0] = (—00, 6] such that f (z) = 6 — 22, If f is invertible, find the domain

¢ and the co-domain of f~!, then find the equation of f~!.
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UESTION 6. (4 points) Let f =
Q (p°"')f(7615243>
Find the smallest positive integer n such that f™ = J.
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QUESTION 7. (4 points) Let A = (3,1, 5, 7} and B = {8;2, 9} Write True or False
) {(3‘,/7), (w_} € P(Bx A) truwe
@ ({31{9)} S P(B) 4rue
Gi) {1,7} ¢ P(4) Yclse
) {(5.3)}eAxB lolse
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