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ADVANCED TOPICS |
If x'® - x® + x? + 7 is divided by 3x - 3, the remainder is

a 8/3 .
b. 3

C. 8

d 3/8
e -7/3

If two cards are drawn simultaneously from a standard deck of 52 cards, the
probability that they are both kings or both spades is

a. 1/13
b. 117
c. 13/221
d. 14/221
e. 4/13

A strip of paper is 8 inches long and 1/2 inch wide. It is green on one side
and yellow on the other. A dab of blue is placed at each end on the yeilow
side. The strip is given a half-twist, and the ends are glued together, yellow-
to-yellow, with a T-inch overlap. A starting point is chosen in the middle of
the green side of the strip (1/4 inch from each edge). From this point, an ant
walks forward down the middle of the strip attempting to reach the starting
point on the green side of the strip. Which statement is true?

a. The ant wili never reach the starting point on the green side of the strip.

b. The ant will travel 6 inches to get back to the starting point on the
green side of the strip.

c. The ant will travel 12 inches to get back to the starting point on the
green side of the strip.

d. The ant will travel 5 inches to get back to the starting point on the
green side of the strip.

e. The ant will travel 10 inches to get back to the starting point on the

green side of the strip.

In order to triple the capacity of a spherical balloon, the surface area must be
increased by approximately

a. 70%

b. 133%
C. 108%
d. 200%
e. 233%



If x and y are real numbers, then

a. X -y| < ix + |
b. x-y < ix +y]
c. Ix-yl=Ix|-lyl
d. x| -yl < [x-yl
e. X +y < |x-y|

If n is an odd integer, i" + i" equals

a. {-1)"
b. 1
n
c. (-1)"
n
d. 2i
e. 0

If A = {x,y,z,t} and B = {1,2,3,4,5}, the total number of possible one-to-one
functions from A to B is

20
120
1024
24
6256
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If both "a" and "b" are greater than one and log, a = 2/3, then log, {ab?)
equals

8/27
4

3
713
3/2
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10.

If x - a, x-band 2x - 2b are the first three terms in a six term geometric
progression, then x could be

a. b/a

b. a/b |
C. 2a-b
d. a-2b
e. a-b

A ball is suspended from a 7-foot rope. The rope is attached to a beam 8 feet
off the floor. The ball is pulled back until it is in the position shown here.

5 | Fk.

When the ball is released, it is allowed to swing freely. Which graph shows
the distance from the bail to the floor as a function of time?
A
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12.

13.

14.

The first three terms of a six term geometric progression are /2, sﬂ, and 6\/5.
The fourth term is -

a. V2
b. 2
c. y2
d. 1

e. V2

If 2137758 is multiplied out, the units digit in the final product is

T O 0 T o
Gl -2 O~ W

A gives B as many cents as B has and C as many cents as C has. Similarly,
then B gives A and C as many cents as each of them has. C similarly then
gives A and B as many cents as each of them has. If each finally has 16
cents, with how many cents does A start?

22
24
26
28
30
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If 4a is inversely proportional to the square of b, then if b is doubled, 4a is

divided by 2
divided by 4
mulitiplied by 2
multiplied by 4
divided by 8
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15.

16.

17.

18.

19.

Let S = {x-1)* + 4(x-1)® + 6(x- 1) + 4(x-1) + 1. Then S equals

a. (x - 1)%
b. x*

c. x* -1

d. x* + 1
e. x + 1)*

The sum of the solutions of 35 -** - g3 " x jg

® 00 T o
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If two pofes 20 feet and 80 feet high are 100 feet apart, then the height of
the intersection of the lines joining the top of each pole to the foot of the

opposite pole is

5 feet
8 feet
10 feet
12 feet
16 feet

Q0o oo

Ix + 4

Ify = fix) = , then fly) in terms of x is

fly) = 3x
fly) = -2x
fly) = x

fly) = -x
fly) = 2x

i

Q00 o

f ¥ -3 and y* = x¥, x # O, then the value of x is
X

8. o ow

£/3
+343
+3
V3
3

e. t1



20.

21.

22.

23.

Ifa' + 4m’ = (@ + m)"' (a=0, m#0, a + m #0} then a and m are related by

a. m = -2a
b. a 2m
cC. a=m

d. m = 2a
e. a = -2m

A fox pursued by a hound has a start of 100 leaps. The fox makes 3 leaps
while the hound makes 2, but 3 leaps of the hound is equivalent to 5 of the
fox. How many leaps will the fox take before being caught by the hound?

a. 900
b. 600
c. 350
d. 820
e. 540

The equation of the circle in the figure is x* + y* = 16 and the equation of the
line is y = x. In which of the numbered regions do the inequalities
x? + y?2 > 16 and x < y both hold?

a. 1and 7
b. 2 and 8 f P
c. 7.11 and 12 T
d. 8,9and 10 I PR
e. 2,3 and 4 [ A . N
\\ 5.7 4 /‘J
1" '\.\,.;;\'__“4 s
"0
» v

The seventh term of an arithmetic progression is 41 and the thirteenth term is
77. The twentieth term is

a. 119
b. 113
C. 125
d. 117
e. 123
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25.

26.

A square and a circle have equal perimeters. The ratio of the area of the circle
to the area of the square is

a. n
2
b. 2
i
c. 4
1
d. Ll
4
€. s
m

The radius of a first circle is 1 inch, that of a second circle is ¥ inch, that of a
third % inch, that of a fourth V8 inch, ad infinitum. The sum of the areas of all
these circles is

a. 3n
4
b 2n
.. o
2
d 4n
3
c. 2n
3

a. o
V1 - a*
b a? -1
c 1 - a?
d 1
1 - a?
€. 1
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29.

30.

31.

Find the number of four digit numbers N, 1000 < N < 9999, which read the
same both forward and backwards.

a. 81

b. 100

c. 956

d. 90

e. 20

let T = 1 - 1 + 1 - 1 + ! . Then
3-8 VB -\T JT-y6 -5 5-2

a. -1 < T < 1

b. 1<T<2

c. 2<T< 4

d. 4 <T<6

e. T>6

The value of "a" to make the equation —116—sin (4x3 = a sin (16ax?) cos (16ax?)

a true statement is

a. 1
b. 2
C. 16
d. 1/8
e. 8

The smallest period of f{x) = sin (3x -T) + sin {4x + T is

a. T

b. 2n
c. 31
d. 41T
e. /2

If (a,b) is a point on the graph of y = f(x), then which of the points below
must be on the graph of y = -f'{-x) + 17

{1-a, b)
(b, 1- a)
(-b, a+ 1}
(a, b+ 1)
(-b, 1- a)
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33.

34.

35.

If it takes 10 men 5 days to lay 1000 bricks, then the number of days it will
take 5 men working at the same rate to lay 10 bricks is

®o0 oo

If O is

eaooTw

0.1
2.4
1/12
1.2
0.5

in Quadrant lll and cos 8 = -3/5, what is sin 26 + cos 20?

-24/7
24/25
7125
42/25
17/25

Assume that each person in Muleshoe has 3 initials, one for each of his first,
middle and last name. How many residents must Muleshoe have so that we
can be sure that 2 residents have the same initials?

© 00 T o

26°

26° 4 269
326

26% + 1
32

A, B, and C are thermometers with different scales. When A reads 12° and
36°, B reads 13° and 29° respectively. When B reads 20° and 32° C reads
57° and 84° respectively. [f the temperature drops 18° using A's scale, how
many degrees does it drop using C's scale?

© 00T

12°
27°
15°
18°
21°
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37.

38.

An arithmetic progression of 101 natural numbers has a sum of 17,675. The
last term is 325. What is the first term?

Let D be a 2 x 2 determinant with integer entries.

® 00 o

175
15
25
54
150

D is even?

O o0 T

7/16
3/8
1/2
5/8
11/16

If 0 < x <y, which of the following is largest?

What is the probability that



Consider the data set {1,2,3,4,5}. If each number in the set is doubled, which
of the following is incorrect?

The mean is doubled.

The median is doubled.

The standard deviation is doubled.
The variance is doubled.

The midrange is doubled.

© o0 oo

The seven pieces of the tangram puzzle are shown arranged into a square.
Every triangular piece is a right isosceles triangle. Congruent pieces are given

here:
A= B; D= E

The square puzzle piece is shaded and labeled S. I the area of S is 3, what is
the total area of all seven pieces?

23
24
25
83

7y3
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