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Simple-Answer Questions

‘Write down simple answers in answer sheet, e.g. Answer, with one line for each Question-Answer pair.
7 points per question for a subtotal of 70 points.

@ How many arrangements of the letters in ENGINEERING have no adjacent E’s?
@ How many triplets (z,y, z) satisfy  + y + z = 10 with z,y,z € {1,2,3,4,5}?
@ How many 3-digit numbers (i.e. from 100 to 999) are divisible by 3 or 5 or 7?
. ‘What is the greatest common divisor of 1, 066, 601 and 343, 0337

@ Suppose a stone is allowed to move from a square to an adjacent square in the direction of Right, Up, or Right-
and-Up. For example, from (1, 1), it can move to (1,2), (2,1), or (2,2). Consider a board of 5 x 5 squares.
What is the number of possible paths that the stone can move from lower-left corner (1,1) to upper-right
corner (5,5)7

@ Let S = {1,2,3,4,5,6,7,8,9}. What is the total number of 3-member subsets of S without consecutive
integers, e.g. {1,3,5} butnot {1, 2,8}?

What is the smallest positive integer z such that 2% =1 (mod 13)?

Let A = {1,2,3,4,5,6,7,8,9}. How many functions f : A — A satisty f=1({1,3}) = 0, f~*({4,6}) =
{1,3,7},and f~1({7,9}) = {8, 9} simultaneously?

Let X = {a,b,z,y} and L = Ui;l ¥*. How many strings in L have substring bay?

Adam and Eve gamble with fair games. The winner takes 1 dollar from the loser in each game. Initially, each

has 5 dollars. What is the expected number of games until the first time that one of them has no money left?

Computation Questions

Write down the answer and the inference/deduction process, e.g. (BI) Answer. Inference/deduction process, for

each question attempted. 10 points per question for a subtotal of 30 points.

@ A fair die has 6 faces 1, . .., 6. Find the probability that the sum of 5 throws of this die is 15.

@ Let p, g, r be primitive statements. Construct the truth table for the statement
pe (gnhnr) = =(pVr)]
(Explanation is not required for this question.)

(Proof question) In PleasantVille, every pair of people either know each other or are strangers. Adam, Bill,
Chad, Dan, Elon, and Fred live in PleasantVille. In this group of 6 people, prove that there is a subgroup of 3
people such that either they totally know each other or they are totally strangers.
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