PSIA MATHEMATICS STUDY BOOKLET

The following are excerpts from the PSIA Mathematics Study Booklet. ~ For more help in preparing students
For the PSTA mathematics contest, I recommend the UIL, PSIA, and TMSCA Mathematics workbook.

MATHEMATICS MEMORIZATION

Memorize the following formulas
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Pythagorean formula : ¢ = a’ + b’

side*~\/3 or heightzx/g

Area of an equilateral triangle = 1 3

Area of arhombus = base x height or one-half the product of the diagonals

. n!
Permutations : P, =
(n—r)!

nn+1)

The nth triangular number is equal to

If ax> + bx + ¢ = 0, then

(A)  Sum of the roots = -

Q|

(B)  Product of the roots = ¢
a

n(n—73)

An n-polygon has distinct diagonals.

Polygons
(A)  The sum of the measures of the angles of an n-gon is 360°.

360°
(B)  Measure of an exterior angle = ——
n

a’ - b’ =(a+ b)a-Db)

b™ = ] : Example : 27 = %

n

14 3
q

n? = (%)F ; Example : 16\E = (\/Ef =4’ = 64



SIMPLIFYING RADICALS

4. Rules for simplifying square roots.

Rule #1 : The radicand can’t contain a factor that is a perfect square. If it does contain
a factor that is a perfect square you must simplify.

Example A : J12 =

Notice that 12 has a factor that is a perfect square.
12 = 4(3)
You must simplify.
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Rule #2 : The radicand can’t be a common fraction. If the radicand is a common fraction, you must
simplify.
25
Example A : — =
49

Notice that the radicand is a common fraction. If the radicand is a
common fraction, you must simplify.
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b b
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49  Ja9 7

Rule #3 : A square root can’t appear in the denominator of a common fraction. If a radical
appears in the denominator of a fraction, you must simplify.

Example A : — =
P NG

A square root appears in the denominator of the fraction. To
simplify you must use a technique called rationalizing the

denominator. You want the denominator to be changed to a
rational number. A rational number is a number that can be
expressed as a ratio. The following are examples of rational

numbers : 6, i, and .5

To rationalize the denominator, multiply the numerator and the
denominator by the square root appearing in the denominator.



PSIA MATHEMATICS : PART 1

If V2x—1 = 9,thenx =

(A) 5 B) 40 ©) 4 D) 2 (E) NOT

(Vzx=1) =92

2x - 1 = 81

2x = 82

x=%=41 : Answer : E

How many positive integral divisors does 72 have?
(A) 3 B 4 (© 5 D 6 (E NOT
Step #1 : Prime factor the number.
72= 8x9=2"x3’
Step #2 : Add 1 to each exponent and multiply.
G+ D2 +1) =43) =12
Note : The positive integral divisors of 72 are whole numbers that can divide 72
without a remainder. The positive integral divisors of 72 are 1, 2, 3,4, 6, 8,9, 12,
18, 24, 36, and 72.
Which Platonic solid has 20 vertices?

(A) dodecahedron (B) icosahedron (C) tetrahedron (D) hexahedron (E) NOT

Answer : Dodecahedron

Polyhedron Faces Edges Vertices
Tetrahedron 4 6 4
Hexahedron 6 12 8
Octahedron 8 12 6
Dodecahedron 12 30 20
Icosahedron 20 30 12

If (x-3)x + 4)(x-5) =Ax’ + Bx” + Cx + D, thenB =



15.

17.

25.

30.

(A) -4 (B) -60 < 4 (D) 60 (E) NOT

B
Note : If Ax’ + Bx? + Cx + D = 0, then the sum of the roots is - Z

X - 3 + 4)(x - 5) will have A = 1.

Sumofroots = 3 + (-4) + 5 = -

-B=4;B=-4
Find the remainder when (41° + 8 x 7) is divided by 5.
(A) 2 ®B) 3 <o 7 D) 1 (E) NOT
Step #1 : Find the remainder when each number is divided by 5.
41 + 5 = 8, remainder 1 ; 8 = 5 = lremainder3, 7 + 5 = 1 reminder 2.
Step #2 : Replace each number by the remainder.
(1° +3x2=1+6=7
Step #3 : Determine what the remainder will be when the result of Step #2 is divided by 5.
7 + 5 = 1remainder 2. Answer : 2
9% +27° =
(A) 810 B) 720 (C) 900 (D) 999 (E) NOT

The sum of a number squared and the square of the same number after being tripled is equal
to 10 times the square of the smaller number.

10(9%) = 10(81) = 810
172) + 3 = 34 + 3 = 37

For positive integers x and y, the least common multiple of x and y is L and the greatest
common factor of x and y is G.  Which of the following is equal to LG?

A -yl B Jov (©xy (D f (E) NOT

Note : The product of the least common multiple and the greatest common factor is equal
to the product of the numbers.

LG = xy ; Answer : xy

!
Simplify " +‘ iy
n'




(A) (n-1)! (B) n! O 1 D) n (E) NOT

(n+D!  (n+D(m)(n! Dn! 2)..
n! nn! DH(n! 2)..
Problems 33 through 38 deal with Pascal’s Triangle. For your convenience, the first few rows of
Pascal’s Triangle has been provided for you.

n + 1 ; AnswerisE.

1
1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1
1 6 15 20 15 6 1
1 7 21 35 35 21 7 1
33. What is the sum of all the numbers in Row 3 of Pascal’s Triangle?

(A) 32 (B) 16 ©) 4 (D) 8 (E) NOT
Be aware that the top row in Pascal’s Triangle is Row 0!
Note : What is the sum of all the numbers in Row n of Pascal’s Triangle?
Rule : 2"
Solution : 2° =8
34.  The 9th triangular number appears in which row of Pascal’s Triangle?
(A) Row 10 (B) Row 11 (C) Row 12 (D) Row 13 (E) NOT

Notice that the third diagonal from either left to right or right to left, consists of
triangular numbers (1, 3, 6, 10, 15, 21, ...)

Note : The nth triangular number appears in which row of Pascal’s Triangle?
Rule : n + 1

Solution : 9 + 1 = 10



