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Challenge

Which property below is not valid for the set of all integers?

Associative law for addition
Commutative law for multiplication
Identity Taw for multiplication
Inverse taw for multiplication

Distributive law of multipTication over addition.
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If the digits of a two-digit integer are reversed the new integer.
exceeds the original by 20 less than the o1d integer. The sum of
the digits is 11. The original integer is:

(a) 29 (b) 38
(c) 47 (d) 56
(e) 65

Ed can do a job in 8 hours. Bob can do the same Jjob in 12 hours.
Ed and Bob worked together for 3 hours and Bob completes the job
alone, How Tong does Bob work alone?

{(a) 1.8 hours (b) 7.2 hours

(¢) 1.0 hours (d) 4.5 hours

(e) 6 hours

A vessel contains V cc of acid and water with A% acid. Add M cc of water
and N cc of acid (100%). What percentage of acid is now in the vessel?

(a) A + N {b) A + N
160
(c) VA +N (d) VA +N
v V+N+M

(e) VYA + 100N
V+M+N

If the smaller of two numbers is increased by 2/3 the larger, the
resulting number is 4/3 the larger, s and L denotes smaller and

larger. Therefore

(a) 3s = | (b} 3s = 2
(c) 2/3L = 3s ' (d} 4/3s = 2/3L
(e) L = 4/3s



Challenge

60

Two trains leave point A at 7 a.m. and 8:30 a.m, The Tate train
overtakes the second train at 12:00 noon. The speed of the faster
train is 70 m.p.h. What is the speed of the other train?

(a) 47 (b) 48
(c) 49 (d}) 50
{e) 51

The cost,C dollars, of K apples is 12¢ Tess than the cost of K-5
pears. The cost of three pears is § dollars. § =

(a} 3(C-12) (b) 3 (C-12)
K K-5
(c} 3(cH2) (d) 3 (C+.121_ (e)"K(C‘w;lz)
K K-5 3
The solution to 9(1"2X) = 81an ijs X =
(a) 3/4 (b} 10
11
(c) 3/5 (d) 1/3
{e) 10
19
1 3
2 -1 3
If matrix A = and matrix B = 2 ~4
1 4 -1
‘ -1 1
then A x B =
-3 13
al B x A dy _
. 10 ~-14
-3 10
by e) does not exist
13 ~-14
[ 7
<)
-1
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10. A water tank can be emnptied by using one pump for 5 hours., A

11.

second, smaller pump can empty the tank in B hours. If the
larger pump is started at 1:00 p.m., at what time should the
smaller pump be started so that the tank will be emptied at

5:00 p.m.7?
al 1:36 p.m. d) 4:00 p.m.
b 3:30 p.m. ) 4:10 p.m.

¢) 3:24 p.m.

An autemobile radiator containg 16 quarts of a 20% solution
of antifreeze. How much of the original must be drawn off
and replaced by pure antifreeze to make a 25% antifreeze?

al 0,2 quarts d) 8 quarts
b 0.8 quarts el 1.5 quarts
c 1l quart

12, If a right circular cylinder Is circumscribed about a sphere, the surface

area of the sphere, compared with the total surface area of the cylinder
(including top and bottom) is

a) one-third as great d) the sane

b) one-half as great e} twice as great.

¢) two-thirds as great

13, 1+ x+ x2+ S+ s the power series representation for
a) In x d} eX
b} sin x e} 1

1+ x
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14, If the fourth term of an arithmetic sequence is 5 and the
ninth term is 20, the sixth term is
al 9 <) 15
by 11 e} 17
<) 13
3 2
15, The graph of P(x) = x + ax + bx + ¢ intersects the x-axis
at X = -2 and x = 1 and the y-axis at y = 0. Find P(12).
a) 1848 d) 1232
b) 1428 ) 1056
c) 2346
X + 4 l -3x
6. ILf 3 = 2 then x =
L - 1n 81 d) no rcal gsolution
a) ———————
L + 1n & In 2 + 1n 81
a)
In 2 - 1ln Bl ln 24
b)
ln 24
log 2 - log 81
24 24
c)
2

17. A plece of wire 100 inches long i3 cut into two pileces, and
then each piece {s bent into the shape of a square. If the
sum ol the enclosed areas is 397 sq. In., find the length of

the shorter picco of wire.

al 16 d) 40
b) 24 ' e) 48
c) 32



18,

19.

20,

210

Challenge

cos (x)
sec (x) + tan (x)

is equal to

(a) 1 - sin (x)
(b} 1 4 sin (x)

(c) cos (x)
1+ sin (%)

(d) cos {x)
I Jsin (%)

(e) 1 + sin? (x)
L 4 sin (x)

Jim and Jan each toss three coins. What is the probability that they
obtain the same number of heads?

(a) 5/16

(b) 1/2
(¢) 19/20
(@) 1/b
(e) 1/8

If f(x) = 4x - 2, then f“l(x) is
(d) 1/4(x + 2)

(@) 1
- e (e) Not defined
(b) 4 - 2
X
(C)_ﬂ._-l-z
X

The mumber of diagonals thal can be drawn in a polygon of 100 sides is
{a) k850

(b) L950

(c) 9900

() 98

(e) 88oo



Challenge

22

23.

24,

25,

Three pBOpl? work independently at deciphering a message in code.
The respective probabilities that they will decipher it are 1/7,

1/6,

and 1/5. Yhat is the probability that the message will be

deciphered?

“(a)

(b)
(c)
(d)
(e)

Tor

(a)
(b)
(c)
(d)
(e)

90/210
1/210
107/210
3/210

120/210

wiat value or values of a is the matrix -1 | singular?

N O s
(VRS
N

Ll and 3
1

3
-l

For 0 %<8 < 21, the solution set for 25in%0 - cos8 - 1 = 0 is

(a) &
(b) {773, =}
(¢) {73, 50r/3,7

(d

) {174, 377743

(e} {776, 5T7/6, 1177/6}

¥ind all x which ;atisfy log? (xz) = 3 log? (2x).

(2) 0, 6

(b) 1
(c) 1/8
(@) 1/8, 0

(e) ©



Challenge

26, The functlon £ 1s continuous for all x and has a local (relative)
maximum at 0 and a lecal (relative) minimum at 1. TLabel statements
I, I, and YII as always true, sometimes true, or mever true,
I) £'(0) = O
II) £ has an inflection point between O and 1

III) £'(1) > O.

a) I. Always true IT1. Always true III. Never true
b) I. Sometimes true TI. Always true III. Never true
c} I. Sometimes true I1I. Always true IIT. Sometimés true
d) I. Sometimes true II. Sometimes true. III. Never true
e) I. Sometimes true IT. Sometimes true III. Sometimes true

27. A formula which describes the growth of a bacterial colony 1s given
by N = Np art, where N dis the number of bacteria at the end of time t,
No is the original number of bacteria, r is the rate of growth, and
a dis constant. If log N is the logarithm of N to the base 10,

solving for t yields
a) log (N~No)
1 log a

b) log (N-No)
(log a)”

log N+log No
(log a)r

c)

4 log (R~No)
log(aT}

log N - log No
r log a

e)



Challenge

2

28. The region bounded by the graph of y=2x - x“ and the x-axis is revolved

about the y-axis. The volume in cubic units of the resulting solid is:

a) 5m/3
bl 7m/16
c) 84r/3
d) 31r/4
e) 4r/9
29. How many of the following curves are tangent to x2 - y2 = 167
1) x=4 3) x=y+4 5) (x-5)% + y2=1
2) y=x 4) x*y%=16
a)y 1 d) 4
b) 2 e) 5
c) 3
30, Which of the following cannot be a zero of any polynomial p(x) with
integer coefficients for which p(l) = 127
a) 2 d) 5
b) 3 e) 6
c) 4
3 2
31. Determine K 8o that f(x) = x + kx - kx + 10 1s divisible by

®x + 3

a) 3/10 dl 17/12
b) 9/16 e) 15/4
<) 11/8
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32, The volume of the sphere that can be circumscribed about a regular
) tetrahedron 2 in. on a side is

(a) rJ6 cu. in.

(b) 21T cu, in.
3

(c) B8qrcu. in,

(d) 4rd3 cu. in.
3
(e) 2mw{3 cu, in.

0 :
33. A point is 4 in. from each face of a dihedral angle of 60°. How far is
the point from the edge of the angle?

{(a) 8 in.
(b) 4472 in.
(c) 443 in.

(d) ’%f% in

{ey) 2 in.

34. The sides of a regular polygon of X sides, X > 4, are extended to form
a star. The measure in degrees of the angle at a point of the star

is:
(a) 360
X
Fal
,/L*\ (b) 180 (X-4)
i‘“'“ ‘f'°7 X
'/ A (e) 180 (X-2)
X
(d) 180 - 90
X
(e) 180
X

10
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35. A sphere of radius 2 is placed inside a right circular cone of base
radius 4 and height 10. The distance from the vertex of the cone to
the center of the sphere is

{a) 5

(by 52
() 29

(d) J29 -2
(e) 29 +2

36, The development of the non-Euclidean geometry which postulates that
through a given point not on a given line can be drawn more than one
line parallel to the given line is generally credited to which
mathematician?

{(a) Riemann

(b) Playfair
{c) Lobachevsky
{d) Bourbaki
{e) Nevton

37. Which statement provides a valid conclusion to the following discussion?
All the Eton men in this college play cricket. HNone of the cricketeers
rov. All my friends in this college come from Eton. All the scholars
are roving men. All who dine with the Dean are scholars. Therefore,
(a) All my friends dine with the Dean.

(b) None of my friends play cricket.
(c) All the cricket players are from Eton.

(d) None of my friends dine with the Dean.

(e) All the rowing men dine with the Dean.

13




40.

Challenge

38, A wire is stretched from point K around a circle of radius 12 in. and
back to K, forming an angle of 60° at K. The length of the wire is

(a) 48 + Bar

(b) 123 + 1697

(c) 243+ 164v

(d) 483 + 84r . K

(e) 48 + 1647

39.  Which one of these statements is not one of Euclid’s postulates?

(a) Two points determine a unique line.

(b) If tvo lines cut by a transversal have equal alternate interior
angles, the lines are parallel.

(¢) All right angles are equal.

(d) A straight line extends infinitely far in either direction.

(e) It is possible to describe a circle with any point as center and
with a radius equal to any finite straight line drawn from the
center,

1im x2 + Bx - x =

XKoo

b) 5/2 e) 5
c) oo

12












