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Exam One, MTH 213 , Summer 2022
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QUESTION 1. (i) (5 points.) Use the 4th method and prove that /21 is irrational.
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(ii) (3 points) Let z be a rational number and y be an irrational number. Prove that that zy is irrational

Proot Ly (ok hadihon

Atsuwe XY 15 fubiokal. Hekee Xy
9@ (ak)= ) ’
é| heg X 18 Yah}?Lal , P B %l ke (,&€ Z, Ao p 7(d (¢d)=]

(i) (5 points) Prove that (v/3 4+ /7 7)? is an irrational number [Hint: Use (i) and (ii) and a class notes result].
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QUESTION 2. (i) (3 points) Convince me that there are 869 consecutive non-prime positive integers.
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(ii) (5 points) Let n be an even integer such that 8 ¢ n? (i.e., 8 is not a factor of n?). Convince me that Lo k- Ph“
n? (mod 8) = 4.[Hint : Direct proof method will be easier]
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(iv) (4 points) Find two integers n, m such that ged(64,76) = 64n 4 76m
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QUESTION 3. (i) (4 points) If possible find the solution set to the equation 6z = 3 over the planet Z;s.
X =3 h= 2= EX (Mod 15)=2
0=6, K3, w=lS )(:5
- Q6 15) =
£=.2 L /\5) g . Coluhow Selb- %5/ 8, Bﬁ%
3y Y Soluboks

(ii) (4 points, show the work). Find 7'%99% (mod 60)
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(iii) (6 points) Use the CRT and find the least positive integer = such that = (mod 7) = 3,  (mod 8) = 3 and l
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(iv) (1 point) Find the maximum negative integer x that satisfies the above conditions.
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