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COMBINATIONS

2003B 16, A restaurant offers three desserts, and exactly twice as many appetizers as main
courses. A dinner consists of an appetizer, a main course, and a dessert. What
is the least number of main courses that the restaurant should offer so that a
customer could have a different dinner each night in the year 20037

A)4 @B)s ()6 (D)7 (E)S8

20178 16. How many of the base-ten numerals for the positive integers less than

or equal to 2017 contain the digit 07
(A) 469 (B) 471 (C) 475 (D) 478 (E) 481

20058 18 All of David’s telephone numbers have the form 555—-abc—defg, where a, b, ¢, d,
e, [, and g are distinct digits and in increasing order, and none is either 0 or 1.
How many different telephone numbers can David have?

(A) 1 (B) 2 (C) 7 (D) 8 (E) 9
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2006A 18. A license plate in a certain state consists of 4 digits, not necessarily distinct,

2013B

18.
2016B g
2018A g
20188 o

and 2 letters, also not necessarily distinct. These six characters may appear in
any order, except that the two letters must appear next to each other. How
many distinct license plates are possible?

(A)10*-26*> (B)10*-26° (C)5-10*-26> (D)10*-26* (E)5-10°-26°

The number 2013 has the property that its units digit is the sum of its other

digits, that is 2 + 0 + 1 = 3. How many integers less than 2013 but greater
than 1000 share this property?

(A)33 (B)34 (C)45 (D)46 (E) 58

In how many ways can 345 be wrilten as the sum ol an increasing sequence of
two or more consecutive positive integers?

(A)1 (B)3 (C)5 (D)6 (B)7

How many nonnegative integers can be written in the form
a7-37+a6-36+a5-35+a4-34+a3-33+a2-32+a1 '31 +a0-30,
where a; € {—1,0,1} for 0 < <77

(A)512  (B)729 (C)1094 (D) 3281 (E) 59,048

Three young brother-sister pairs from different families need to take
a trip in a van. These six children will occupy the second and third
rows in the van, each of which has three seats. To avoid disruptions,
siblings may not sit right next to each other in the same row, and no
child may sit directly in front of his or her sibling. How many seating
arrangements are possible for this trip?

(A)60 (B)72 (C)92 (D)9 (E) 120
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2001

19.
2009A 9.
2017A 19
2007B 2.
2015A 9p.

Pat wants to buy four donuts from an ample supply of three types of donuts:
glazed, chocolate, and powdered. How many different selections are possible?

(A)6 (B)9 (C)12 (D)15 (E)18

Circle A has radius 100. Circle B has an integer radius r < 100 and remains
internally tangent to circle A as it rolls once around the circumference of circle
A. The two circles have the same points of tangency at the beginning and end
of circle B’s trip. How many possible values can r have?

(A)4 (B)8 (C)9 (D)50 (E) 90

. Alice refuses to sit next to either Bob or Carla. Derek refuses to sit

next to Eric. How many ways are there for the five of them to sit in
a row of 5 chairs under these conditions?

(A)12 (B)16 (C)28 (D)32 (E) 40

A set of 25 square blocks is arranged into a 5 X 5 square. How many different
combinations of 3 blocks can be selected from that set so that no two are in the
same row or column?

(A) 100 (B) 125 (C)600 (D) 2300 (E) 3600

A rectangle has area A cm? and perimeter P ¢cm, where A and P are positive
integers. Which of the following numbers cannot equal A + P 7

(A) 100  (B) 102 (C)104 (D) 106 (E) 108
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2015B  20. Erin the ant starts at a given corner of a cube and crawls along exactly 7 edges
in such a way that she visits every corner exactly once and then finds that she
is unable to return along an edge to her starting point. How many paths are
there meeting these conditions?

(A)6 (B)9 (C)12 (D)18 (E)24

2018A  20. A scanning code consists of a 7 x 7 grid of squares, with some of its
squares colored black and the rest colored white. There must be at
least one square of each color in this grid of 49 squares. A scanning
code is called symmetric if its look does not change when the entire
square is rotated by a multiple of 90° counterclockwise around its
center, nor when it is reflected across a line joining opposite corners
or a line joining midpoints of opposite sides. What is the total number
of possible symmetric scanning codes?

(A)510 (B) 1022 (C)8190 (D) 8192 (E) 65,534



