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e Do not open the exam until you are instructed to do so.

Show sufficient work to justify each answer.

Calculators are allowed but cell phones are not allowed during the exam.
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No questions are allowed.

¢ You have 1 hour and 30 minutes to finish this exam. You can leave only after 1
hour of the exam.

e There are 9 questions and 10 pages in this exam.
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5 5
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8 4
Bonus Question 0
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Question 1 , (15 points)
Choose the correct answer for each of the following:

(1) First civilization to formulate the verbal expression of the Pythagorean theo-
remis

(A) Greek (B} Chinese (D) Babylonian

(2) Which of the following civilization used the rods for their symbols?

(A) Greek (C) Indian (D) Babylonian
(3) The number HT-++=is
@ (B) 410007103 (C) 4703 (D) 41713

(4) Which of the following civilization used the distributive law for the multipli-
cation?

(A) Indian (B) Egyptian (C) Islamic

(5) According to the Indian mathematics, a quadrilateral with orthogonal diago-
nals with sides 3, 6,4, 7 has area of

(A) 2126 ) (B) 504 (©) 20 (D) 10

(6) The number 'TA7y is

@ (B) 3033 (©) 3;—3 (D) 333

(7) Which civilization approximated the area of the circle fobe 3-2 - 7?

(A) Greek (B) Chinese C) Babylonian / (D) Egyptian

(8) Moscow Mathematical Papyrus is one of the few tablet that contains the con-
tribution of mathematics in the civilization of

(A) Russia (B) India (C) Babylon (D) Egypt

(9) A generalization of the Pythagorean theorem is due to

(A} AlKhwarzmi (B) Euler (C) AlKashi (D) Pappus
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(10) The formulation of the principal of mathematical induction is due to

(A) Buclid (B) De Nemore (C) Leonardo of Pisa D) Ben Gershan

(11) First to measure the length of a year very accurately is

—
(@ (B) AlKashi  (C) AlKhwarzmi (D) AlBozjani

(12) An islamic mathematician who find the correct method to create a square
from three unit squares is

(A) AlKayyam (B) AlKashi (C) AlKhwarzmi (D) AlBozjani

(13) The number 229NN is

(A) 3024 (B) 3324 @ (D) 423

(14) The Hindu—Arabic numerals are driven from the

@ (B) Greek (C) Sheng-tsu (D) Thales

(15) First to use zero as a seperate number was by

(A) Greek @ (C) Indian (D) Chinese
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Question 2 : (5 points)
Divide using the Babylonian algorithm the following '
VYVYY <<VVVY by <<<VVYVVYVYY
| T
i
224 26
; P . ,\%f A __\..___, i \o @be éQ
5"‘%?\\;’ F\[’Sa' W by 56
o # Yo
%Y &
a1 Yo |
3¢ ’ L
2Y 31V
_ AR
Shg 2r ke 3PMAL e og g

YUvo O

VYD
L v
édl G o [

A w1 A o Cagfedied |



TC2MA324 Mid Term Exam 1, Page 5 of 10 April 1, 2015

Question 3 (8 points)
Mayan civilization (300 A.DD.} used a base 20 vertical positional numeration sys-
tem. The numerals are made from three symbols (shell shape for zero, dot for one,
and a horizontal bar for five). The dots are aligned horizontally next to each other
and stacked over the bars.

(a) Convert each of the 4,6,18, 20, 250, 44023 into Mayan numerals.
U ' 6 e 7 280

e

+ 9 9 -
..u — 51{3‘1

: = @ =3
oo d — -

(b) Perform the operation 20+18 and 20-18 and suggest an addition/subtraction
algorithm.

28 +18 = . ° ) \ -
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Question 4

‘ {5 points)
Fill in the blank with the appropriate answer. '

1. ./LY\C\/‘—\ A First civilization to invent the ruler.

2. _Mive, chafdeay s one of the oldest book in the Chinese mathemat-
ics.

3. Tndion They could approximate 7 to as many places as
they want using the modern language of power series.

4 In () rALRM civilization, Euclid was one of the famous math-
ematician.

5 _Hewss o WS demEstablished in Baghdad and it was a place where
best Islamic mathematics worked in.

" Question5 (5 points)
Solve the following quadratic equation using the geometric method proposed by
Al-Khwarzmi:

x2 +12x = 45,

S 2 '
Jlow /He ;‘)«q‘ll«gcl CeLimN NQas ek = %lﬁ—-"itgx):‘X—H?,X_qs—

O b am 5 (X +343) DzHz) 5 USRS

(7{,}_4)2*: ¥\ =P x—l,-é :ﬂ
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Question6 - o ‘ (6 points)
The Indian mathematician knew how to find the least common multiple (lcm) of
two natural numbers using the factorization method. Prove that the same concept

can be applied to find the greatest common multiple (gcd) of two natural numbers.
More specifically, prove the following:

Ifa=p‘{1-p§2...p$’andb=p§71-p32---P?’-Then;

3 = ged(a, b) = prlnin(u1,b1) _ Prznin(az,bz) o p;nin(ﬂr,br).

UL want e 3 heow
(V) gl and 9L
() TA N wnd b, den d1 Y

(V) Sivee 3;: min(a;, bi) <« n d Y- < \9\"

9 19 And VY
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Question 7

(12 points)

Fill in the following table by converting the given number to the required base.
(No justifications are needed).

Old base New base
Decimal: Egyptian:
. >
- Y
17 ntl i
Decimal: Babylonian:
_ 1%
\Y
Decimal: Greek:
E % A
53 - A A <
-]
5
Decimal Babylonian:
1 v £ S
45 :
- Decimal: ~ Chinese:
6003 A /"F -
Babylonian: Decimal:

<V¥YVVY <<V
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Question 8 ' (4 points}
Write the four properties that distinguish the mathematics from any other physical
or mental sciences. Moreover, explain (in details) two out of them.

A~ Univgrsality © There 30 always an invapiant frepockies o
pePemafical gbvjeci.

o £ o Th Yheorewy x defsndviens have N Hy
Sawe  Wdrgera¥ies,

2 - EwAVVQHC£ SNV ST e iy 0 rem Uy %ﬁ€,§¥@fmmﬁ

U_ feVevance - MaYremaXits - has y1amy o icaion ke
N/iam  Yyfe of MmRYremrec

Bonus Question (3 points (bonus))
Prove the triangle inequality, i.e., if a, b, c are three sides of a triangle, then

c<a+b

{Hint: Use Al-Kashi Theorem)

2
C = o+l —2accald

_2ab i <H2xb
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Ancient Egyptian Symbols and their Hindu-Arabic values:

it o 7 { 9 1Nl
1,000,000 | 100,000 | 10,000 | 1,000 | 100 |10 | 1

Ancient Babylonian Syhnbols and their Hindu-Arabic values:

< |V
10| 1
Ancient Greek Symbols and their Hindu-Arabic equivalent values:
€ \ B| v | o e | S| 0| n| @
11213 |4 |5 |6/|718]9
L kK | A|lpwlv |0 | ™| QO

10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90
ploe | T |v | ¢ | x|¢|wi L
100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900

Chinese Symbols and their Hindu-Arabic equivalent values:

LIEAFSEARNED?
415 71809

mif || |
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