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MAI11-011 Fxam 2 Name: Practice

1. For each number and modulus give 5 other numbers equivalent to it.
At least one must be negative. At least one must be larger than 100.

(a} 7 (mod 5} (b) 7 {mod 10) :
m)lq'):l"a)g\?p vt so? ?’a 1, 1%, '5’1'}‘(?-) Tt q%jo?’ H?; T
2,3, 8,13, -0 = 93,795,770 ~3,-13,"23% ..., ~/03,~ 2073,
(¢} 30 (mod 21} (d) 18 (mod 26)
30,51,¥22,9%, L4 ;g)ihf)-;o)%} 122, .- .
A,-17, =33, =4f,.. . -, 39

(e} Explam in your own words how you get answers to this problem.

af)z)éoj am} Sub{rac eé #\e MOa)u.fUS /}aw‘ .,llu: numéc:r
0 adds of § = ad) §O, (00 2905 of § = ag) 0O

2. For each number problem give the standard representatwe of the answer.

(a )“1,25‘)9 (mod 10) //W/B\ (b mod 37) @
5 \ |

S

(¢) 78 (mod 10) o (d) 375 (mod 37)
-39 o - 30 g
3 1

{e) Explain in your own words how you get answers to this problem.

D?’Hb) })u’} 1 ‘Jl‘f‘e'e) {o jm’ a ~§°w\a/f) T:;@g{.{.,‘ve Vgumlgﬂf_
Sobtract 2 teng = Cobbrac FO. Subbact 100 #.’r‘r‘jgcvms z =3%7D

3. For each arithmetic problem give the standard representative of the answer.

(a} 105 + 78 (mod 10) {b) 404+ 375 (mod 37)
— o = qis I8 j
[E£E3 = JF0 = ‘/\j 310 -3+ ¢
() 105 — 78 (mod 10) () 20T 375 (mg(;d 37) |
720 = E -335 + 370 :Eﬁ 's‘?xg'ﬂ%’{
(e) 105 x 78 (mod 10) (f) 40 x 375 {mod 37) 3
' o HOO 3710 289
2140 5000 Aifes oo = BE
Vwo/,’ — M‘— %_—?,‘gg—o ??Gb rAelo !

{g) Explain in your own words how you get answers to this problem.

s s He hord Loy Do the artthmerz ond subdrad like.

Qd‘a%g.



4. For each division problem give the standard representatives of all of the answers. If
there are no answers, mention that, for example “there are no solutions.” The shorthand 7-+5
(mod 13} means the standard representatives of all numbers {like 4) that when multiplied
by 5 give 7 as the result, at least mod 13 (4 x 5 = 20 = 7 (mod 13) so 4 works. No other
numbers work, since 5 is a unit mod 13). Sometimes we wrote 75 (mod 13} as £ (mod 13).

(a) 7+ 2 {mod 13) (b) 7+ 10 (mod 13)
<+ B oz F 2413 20 _
Incpe. -—z:-—;:—(o Tgno?e- Y -::E-a-—?\.

[ief

{c) 15+ 20 (mod 13) (d) =14 + 10 (mod 17)
=19 ~14 -
|5~ oy _ 2% 33e ML o 4 ..
«{;ﬂv‘?& %: =5 n.nfl?fl.) s ﬂo?}: (O n F’¢ /{)-{?- __?. —-o-)\ )

Hiriz4ma4m B0 __ _z
70 T2o T (Y s ' Sv\eaké/

(e) Explain in your own words how you get answers to this problem

—_j: MUS‘H& jus”;‘ m)r)eé _H"ﬁ V""OBUJVS +° 'H\( ﬂUMcru+cr
Uf\_%“! %'g“ s B Diuizeble }36 'J'L(t a@_v\o mf‘(\aﬁ‘or)

OVl [(5‘\ _T C?,me%(a ’}{7!-1 dﬁiﬂommm+0r ms‘}(aj
e wo:keé well. USU&HQY Joegn“f Jr!nog,];!.Lud(

5. For each number and modulus classify it as a umnit, zero, or zero divisor. FExplain why.

od 21) . 2 (mod. P
éﬂ \vu.sO(" %;_.ZJ_._.,:Z— \Li@ + - F 5

2xT =L 2O 1"%1{’3\



6. For each letter give 5 numbers equivalent to it. At least one must be negative At least
one must be larger than 100.

B A 1# 2229507
=3, -F, ~1%, ., =%, "W, ~03

) O\‘go)ﬂ) 74,973,114,
“1; -3’3)—§Lf)"'

7. Label each letter with its number. Apply the shift by 12 cipher to the numbers, and then
write down the corresponding letter. In other words, show your work for a shift encryption.

Homework Y12 = -9 moed ) (Consomu’fs)
é 4 16215Y Iy ''d Y12 = 427-3 wmad§ (Vowels )

gl L4915 20
WABULANBGY

8. Label each letter with its number. Decrypt the shift by 12 cipher, first on the numbers,
and then write down the corresponding letters. The result should be an encouraging word.

ILOHABO Pewrsc: —\2=+9 w2
361’16\\L{ —-]Z:"Z:—J’Swaér
1\:5}2,!3%,:0,2, Q |
AWESODHME (wesome,
9. What shift key was used to encrypt the Word Secret to the nonsense-word NOXMOP 7
Se c fe -4 =+ |F
iz 2 amale vowei- t2=272 =24+ 12=9[7F
l 1z
viihe ¥ |7 Gocs Poc bath,

10. Copy the numbers from #7, and encrypt them with the multiply by 4 cipher, then write
down the corresponding letters.

6 4lo 2 15 Y 14 8 DAXILAR/\/

Ay 1t 4o % 12 b 56 32
1) T W v I i ! 4
S W S TR L L . . . .
11. The tollowing words were encrypted with the multiply by 4 cipher. Write down their

numbers, divide them by 4, and write down the corresponding letter. The result should be

anencomagmgword TI ‘E 2& EH.E To FUSAMU
]() 33— a+ab— |6 A4.5,15)))5, 18

oy TR TR tl W i Judud
> L % ~g koYl ose‘loco
4 q X, ;30«[ 3)\?—“"'1”0‘?',',3';
Vo FABULG 4 s

1 l‘{ al
P E -t oa o



12. Decrypt the following message. Show all work. If you are having trouble showing work,
then write down some things you can tell about the message.

Hint: One of the words is “the”

OBU JEI DRU CYJ A OW VEETAXQ PEB?
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MAI111-011 Exam 2 Name: Practice

1. For each number and modulus give 5 other numbers equivalent to it.
At least one must be negative. At least one must be larger than 100.

(a) 7 (mod 5} {b) 7 (mod 10)

2. For each number problem give the standard representative of the answer.
(a) 105 (mod 10) {b} 40 (mod 37)

o . -~
(¢} 78 (mod 10) (d) 375 {mod 37)

Z =

{e) Explain in your own words how you get answers to this problem.

K g e . 4 i LA , I S
i Tt Rheop e £ s v CI ATYE. -{—-»;”@ e f;«a Frogge Ga f w0 B
£ e ; ;
" i B a0

3. For each arithmetic problem give the standard representative of the answer.

(a) 105 + 78 (mod 10) (b) 40+ 375 {mod 37)
T L L pesh 8 = 7 —
T o= { Comod 205 = 1A ER PR
(c) 105 — 78 {mod 10} (d) 40 — 375 (mod 37)
T b L ’ s ey
B REETE L2253
(e) 105 x 78 (mod 10)
5y Y ped 100

¢ P Ni —
2 Ry {pmed foy T




4. For each division problem give the standard representatives of all of the answers. If
there are no answers, mention that, for example “there are no solutions.” The shorthand 7-+5
(mod 13) means the standard representatives of all numbers (like 4} that when multiplied
by 5 give 7 as the result, at least mod 13 (4 x 5 = 20 = 7 (mod 13) so 4 works. No other
numbers work, since 5 is a unit mod 13). Sometimes we wrote 7+5 (mod 13} as £ (mod 13).

(a) 7+ 2 {mod 13) (b) 7+ 10 (mod 13)
Aw wad 1 3 {pent f?;;? 20 Leeed L J {pamd
Co Dmg St Tr G LD (eed 1Y
- A i g ) o

(c) 15+ 20 (mgd 13}

- i3 4
T T e
s
A e
£ henn V5 *
-° e W Tend
‘.:;.w p— @

5. For each number and modulus classify it as a unit, zero, or zero divisor. Explain why.
(a) 3 (mod 21 2 (mod 5)
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