Math 113: Exam 2 Name:
Wednesday, February 18, 2009

Directions: Answer every question. Show appropriate work and justify your answers.
1. Give an example of each of the following:

(a) A fraction whose decimal expansion terminates.

(b) A fraction whose decimal expansion repeats.

2. What mathematical problem is hard for computers to do, leading to the security of
information protected by the RSA code?

3. Decide if the following equation is true or false and explain your answer:
665857 V2

470832

4. Use modular arithmetic to calculate each of the following:

(@ (7+8)x2 (mod 7)

(b) 1197378 1-1000000000000 +3 (mod 10)

5. If e = 3 and n = 55, use RSA to encrypt the number 5.



6. Determine if each number is rational or irrational. You do not need to justify your
answers.

@ o
(b) V2
(© V9
(d) 3.14159265358979

(e) 0.2468101214161820222426283032...

7. Using the method that we learned in class (not the Ans>Frac button on your
calculator), write the number 0.478787878787878787878 ... as a fraction.

8. Suppose I have two rational numbers, % and 5, where a, b, ¢, d are whole numbers
and b and d are not equal to zero. Is the product of these two number a rational
number? Why or why not?



9. Here is the web security certificate for Gmail. When we learned about RSA, we
talked about five numbers: ¢, 4, n, p, and 4. Which of those numbers appear on this
certificate? Clearly label them on the picture.

=] Class 3 Public Primary Certification Authority
b [E] Thawte SGC CA

w B www.google.com

Algorithm RSA Encryption {1 2 840 113549111}
Parameters none

Public Key 128 bytes : 98 19 ED 5D A5 56 AF 49 66 DB 79 FD
C2 1C 78 4E 4F 11 A5 8A AC EZ 94 EE E3 E2 4B CD
03 25 A7 99 CC 65 E1 EC 94 AE AEFO A7 99 BC
10 D7 ED 87 30 47 CD 50 F9 AF D3 D3 F4 OB 8D
47 BA 2EE2 CE53 9B 91 99 7F 1E 5CF9 1E D6 E9
93 67 E3S4AFECFC4 BCOC 68 D1 97 54 47 OE
DA 24 30 AT 82 94 AE DE AE 3F BF BA 14 C6 F8 B2
90 BE 36 ADE1 DO BE 16 9A B3 5E 72 38 459 DA
74 Al 3F FF D2 87 81 ED

Exponent 65537
Key Size 1024 bits
Key Usage Encrypt, Verify

Signature 128 bytes - 31 0A &6C A2 9EE9 54 19 .. &)

[
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10. The UPC code for Xerox brand lilac colored printer paper begins: 0 95205 11230.
Calculate the value of the check digit.

11. The barcode reader at the post office scans a piece of mail and reads 2050000027.
Explain why you know that a mistake has been made.



12. Prove that v/5 is an irrational number.



