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1. Eachedgeofacubeisincreased by 50%. The percent of increase of the surface area
of the cubeis:

A 50

B 125
c 150
D 300

E 750



2. Throughapoint Pinside triangle ABC aline is drawn parallel to the base E, dividing

the triangle into two equal areas. If the altitude to AB has length 1,thenthe distance
from Pto ABis:

= N =

o

2 —

m
[\)
+
S

3. If the diagonals of a quadrilateral are perpendicularto each other, the figure would
always be included under the general classification:

A rhombus

B rectangles

C | square

D isosceles trapezoid

E none of these
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4. If 78 is divided into three parts which are proportionalto 1, §’ E,the middle partis:
1
A 9—
3
B 13
1
C 17—
3
D 181
3
E 26

5. Thevalue of (256)%16 . (256)%%s:

A 4

B 16

cC 64

D  256.25



6. Giventhetrue statement: If a quadrilateralis a square, thenitis arectangle. It follows
that, of the converse and the inverse of this true statement:

A only the converseis true

B only the inverseis true

C both are true

D neitheris true

E theinverseis true, but the converse is sometimes true

7. Thesidesof arighttriangle are a,a + d,anda + 2d, with a and d both positive. The
ratioofatodis:

A 1.3
B 14
c 21
D  3:1



8. Thevalue of £2 — 6 + 13 canneverbe less than:

A4
B 4.5
cC 5
D 7
E 13

9. Afarmerdivides his herd of n cows among his four sons so that one son gets one-half

the herd, a second son one-fourth, a third son one-fifth, and the fourth son 7 cows.
Thennis:

A 80

B 100
c 140
D 180

E 240



10. Intriangle ABC, with AB = AC = 3.6, apoint D is taken on AB at a distance 1.2
from A. Point D is joined to point E in the prolongation of AC so that triangle AED is
equalinareatotriangle ABC.Then AE equals:

A 4.8
B 54
c 7.2
D  10.8
E 12,6

11. Thelogarithm of 0.0625 to the base 2 is:

A 0.025
B 0.25
cC | 5

D —4



12. By adding the same constant to each of 20, 50, 100 a geometric progression results.
The commonratiois:

5)
A —
3
4
B —
3
3
C —
2
1
D —
2
1
E —
3

13. The arithmetic mean (average) of a set of 50 numbersis 38. If two numbers, namely, 45
and 55, are discarded, the mean of the remaining set of numbersiis:

A 365
B 37

c 372
D 375

E  37.52



14. Giventhe set S whose elements are zero and the even integers, positive and negative.
Of the five operations applied to any pair of elements: (1) addition, (2) subtraction,
(3) multiplication, (4) division, (5) finding the arithmetic mean (average), those
operations that yield only elements of .S are:

A all

B 1,2,3,4
c  1,2,3,5
D 1,2,3

E  1,3,5

15. Inaright triangle the square of the hypotenuse is equal to twice the product of the
legs. One of the acute angles of the triangleis:

A 15°
B 30°
c 45°
D 60°

E | T75°



16. The expression

r? —3x+2 2> —bx+4
2 —5x+6 22— Tx+12’

when simplified, is:

. (x —1)(z — 6)
(x —3)(z —4)
5 z+3
x—3
o z+1
z—1
D 1
E 2
17. b |
Ify = a + —,whereaandbare constants,andify = 1whenz = —1,andy = 5
x
whenx = —5,thena + bequals:
A -1
B O
c 1
D 10



18. The arithmetic mean (average) of the first n positive integersiis:

PR
2
n2
B -
2
C n
n—1
D
2
c n+1
2

19. With the use of three different weights, namely, 11b., 3 Ib.,and 9 lb., how many objects
of different weights can be weighed, if the objects to be weighed and the given
weights may be placedin either pan of the scale?

A 15
B 13
c 11
D 9



20. Itis given that x varies directly as y and inversely as the square of z,and thatz = 10
wheny = 4and z = 14.Then,wheny = 16and z = 7, x equals:

A 180
B 160
c 154
D 140
E 120

21. If pisthe perimeter of an equilateral triangle inscribed in a circle, the area of the circle

is:
N
3
5 TP
9
c | ™
27
5 |
81
e | ™°V3




22. Theline joining the midpoints of the diagonals of a trapezoid has length 3. If the longer
baseis 97, then the shorter base is:

A 94
B 92
c 91
D 90
E 89

23. The set of solutions for the equationlogyy(a? — 15a) = 2 consists of:

A twointegers

B oneintegerand one fraction
C twoirrational numbers

D two non-real numbers

E no numbers, thatis, the setis empty



24. A chemist has m ounces of salt water that is m% salt. How many ounces of salt must
he add to make a solution that is 2m% salt?

m
A 100 +m
2m
B —
100 — 2m
m2
C -
100 — 2m
m2
D -
100 4 2m
2m
E —
100 +m

25. The symbol |a| means +a if a is greater than or equal to zero, and —a if ais less than or
equal to zero; the symbol < means “less than”; the symbol > means “greater than.”
The set of values z satisfying the inequality |3 — x| < 4 consists of all z such that:

A z? < 49



26. The base of anisosceles triangle is 1/2. The medians to the legs intersect each other at
right angles. The area of the triangle is:

A 1.5
B 2
cC 2.5
D 3.5
E 4

27. Which one of the following statements is not true for the equation
iz —x+2i =0,
wherei = v/ —17
A | Thesumoftherootsis2
B | Thediscriminantis9
C Theroots areimaginary

D The roots can be found by using the quadratic formula

E Theroots can be found by factoring, using imaginary numbers



28. Intriangle ABC, AL bisects angle A and CM bisects angle C. Points L and M are

- AM
on BC and AB,respectively. The sides of triangle ABC' are a, b, and c. Then =

MB

kﬁ,wherekis:
A1
3 bc

a2

2
c &

bc

c
° b

c
E —_

a

29. On an examination of n questions a student answers correctly 15 of the first 20. Of the
remaining questions he answers one third correctly. All the questions have the same
credit. If the student’s mark is 50%, how many different values of n can there be?

A 4
B 3
c 2
D 1
E the problem cannot be solved



30. A canrunaroundacirculartrackin40 seconds. B, running in the opposite direction,
meets A every 15 seconds. What is B’s time to run around the track, expressedin

seconds?
1
A 125
B 24
c | 25
D 27l
2
E 55

31. Asquare, withan area of 40, isinscribed in a semicircle. The area of a square that could
beinscribedinthe entire circle with the same radius is:

A 80

B 100
c 120
D 160

E 200
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32. The lengthl of atangent, drawn from a point A to acircle, is § of theradius . The

(shortest) distance from A to the circleiis:

Al
=T
2
B r
1
c | =1
2
2
D =1
3

E avalue betweenr andl

33. Aharmonic progressionis a sequence of numbers such that theirreciprocals arein
arithmetic progression. Let S, represent the sum of the first n terms of the harmonic
progression; for example, S5 represents the sum of the first three terms. If the first
three terms of a harmonic progression are 3,4, 6, then:

A S;=20
B S;=25
c  S;=49
D Sg=49



34. Lettherootsof 2 — 3z + 1 = Ober and s. Then the expressionr? + s?is:
A apositiveinteger

B apositive fraction greater than 1

C apositive fractionlessthan 1

D anirrational number

E animaginary number

35. The symbol > means “greater than or equal to”; the symbol < means “less than or
equalto.” Inthe equation (z — m)? — (z — n)? = (m — n)?, mis afixed positive

number, and n is a fixed negative number. The set of values x satisfying the equation

is:
A x>0
B r<n
c z=0

D the set of allreal numbers

E none of these



36. The base of atriangle is 80, and one of the base anglesis 60°. The sum of the lengths

37

of the othertwo sidesis 90. The shortest side is:

A

" When simplified the product (1 —

A

45

40

36

17

12

Sy 3R

2(n—1)

n(n + 1)

n(n +1)

1
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1— =
n

> becomes:



38. Ifdx + +/2x = 1,thenx :

A isaninteger
B is fractional
C isirrational

D isimaginary

E may have two different values

39. Let S be the sum of the first nine terms of the sequence

r+a, z*+2a,

z* + 3a,
Then S equals:
50a + = + 8
z+1
10
8 50q— 2%
r—1
91
c Z 1 45a
r+1
10
p T "% 45
r—1
1 _
E + 45a

r—1



40. Intriangle ABC, BD is amedian. CF intersects BD at E sothat BE = ED. Point
Fison AB.Then,if BF = 5, BAequals:

A | 10
B 12
c 15
D 20

E none of these

41. Onthe same side of a straight line three circles are drawn as follows: a circle with a
radius of 4inchesis tangent to the line, the other two circles are equal, and eachis
tangent to the line and to the other two circles. The radius of the equal circles is:

A 24
B 20
c 18
D 16

E 12



42. Giventhree positive integers a, b, and c. Their greatest common divisoris D; their
least common multiple is M. Then, which two of the following statements are true?

(1) The product M D cannot be less than abc.

(2) The product M D cannot be greater than abc.

(3) M D equals abcif and only if a, b, c are each prime.
(

4) M D equals abcif and only if a, b, c are relatively prime in pairs. (This means: no two
have acommon factor greaterthan1.)

A 1,2
B 1,3
c 1,4
D 2,3
E 2,4

43. The sides of a triangle are 25, 39, and 40. The diameter of the circumscribed circle is:

133

A -
3

125

B —
3
C 42
D 41



44. Theroots of % + bz + ¢ = O are bothrealand greaterthanl.Lets = b+ ¢ + 1.
Thens :

A may beless thanzero

oy

may be equal to zero
C must be greaterthan zero
D must be less than zero

E must be between —1and 1

45. If (logs z)(log, 2z) (logy, y) = log, =2, theny equals:

9
A —

2
B 9
C 18
D 27



46. A student onvacation ford days observed that

1) itrained 7 times, morning or afternoon;

(2) whenitrained in the afternoon, it was clear in the morning;
(3) there were five clear afternoons;

4) there were six clear mornings.

Thendequals:
AT
B 9
c 10
D 11



47. Assume that the following three statements are true:
l. All freshmen are human. |l. All students are human. lll. Some students think.
Given the following four statements:
(1) All freshmen are students.
(2) Some humans think.
(3) No freshmen think.

)

(4) Some humans who think are not students.

Those which are logical consequences of |, Il, and Il are:

A2
B 4

c 2,3
D 24



48. Giventhe polynomial agz™ + a12" ' + - - - +a,_1 + a,, where nis a positive
integer orzero, and a is a positive integer. The remaining a’s are integers or zero. Set
h=n+ag+ |ai| + |as| + - - - + |a,|. [See example 25 for the meaning of |z|.] The
number of polynomials with h = 3is:

A3
B | 5
cC 6
D 7
E 9

49'F the infinit ies1 L 1+1 L 1+1 L let S beth
ortnhe intnite series 5 4 8 16 32 64 128 ,1e e the

(limiting) sum. Then S equals:

A0
2
B_
7
6
C_
7
9
D_
32

m
oo|w
(NCR BN |



50. Aclub with z membersis organized into four committeesin accordance with these
tworules:

(1) Each member belongs to two and only two committees.

(2) Each pair of committees has one and only one member in common.

Thenzx :

A cannot be determined

B | hasasinglevalue between8and 16
C  hastwovaluesbetween8and 16

D has a single value between 4 and 8

E has two values between4 and 8

Solutions: https://live.poshenloh.com/past-contests/amcl12/1959/solutions




