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1. Thevalueof [2 — 3(2 — 3)7!] “is:
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If — — — = —,thenz equals:
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" Of the following expressions, the one equal to o is:
a —_—
a’b?
A b2 — a2
5 a’b?
b — a3
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" Inthe expression

T
,eachxisreplaced by 1 The resulting expression,
T

evaluatedforx = ok equals:
A3
B -3
c 1
D -1

E none of these

3 Theexpression2 + /2 + » jﬁ + fl_ 5 eauals:
A2
B 2—+/2
cC | 2+42
D 22
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6. The arithmetic mean between and ,whenz # 0,is:
x x
A 2,ifa#0
B 1

c | Lyonlyifa=0

a

7. Astraightline joins the points (—1,1) and (3, 9). Its z-interceptis:
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2
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3
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C —_

5

D 2



8. Which of these four numbers, V72, +/0.8,+/0.00016, v/—1 - 1/(0.09) 1, is (are)

rational?
A none
B all

C the first and fourth
D only the fourth

E only the first

9. Avalue of z satisfying the equation 2 + b* = (a — z)?is:

A b? + a?
2a
b2 — a?
B
2a
a? — b2
C
2a
a—>b
D
2
a? — b?
E




10. Forwhat real values of k, otherthan k = 0, does the equation 2? + kz + k% = O have

realroots?
A k<0
B k>0
c k>1

D allvalues of k

E novalues of k

11. The number of roots satisfying the equation /5 — x = /5 — xis:

A unlimited

B 3
C 2
D 1



S
12. f p = ———,thennequals:

(1+ k)

log(5)
log(1 + k)

log — >
B 8Ptk

s— P
1+ k

c log

b log % +log(1 + k)

log s
log(P(1+k))

13. The sum of two numbersis 10; their productis 20. The sum of their reciprocalsiis:

1
A —
10
1
B _
2
c 1
D 2



14. At adance party a group of boys and girls exchange dances as follows: one boy
dances with 5 girls, a second boy dances with 6 girls, and so on, the last boy dancing
with all the girls. If brepresents the number of boys and g the number of girls, then:

A b=g

g

b= =

® 5
cC b=g—4
D b=g—5

Itisimpossible to determine arelation between b and g without knowing the
total number of boys and girls

15. A quadrilateralisinscribedinacircle. If anangleisinscribedinto each of the four
segments outside the quadrilateral, the sum of these four angles, expressedin

degrees, is:
A | 1080
B 900
c 720
D 540

E 360



16. The area of acircle inscribedin aregularhexagonis 1007. The area of the hexagonis:

A 600
B 300
c 2002
D 20043
E  120V/5

7.\t zis positiveandlog z > log 2 + % log x, then:
A  has no minimum or maximum value
B = themaximumvalueofzis1
C  theminimumvalueof xis 1
D  themaximumvalue of xis4

E the minimum value of zis 4



18. The area of acircleis doubled whenitsradius risincreased by n. Then r equals:
A n(vV2+1)
B n(v2-1)
C n

D n(2-+2)

nmw

E a1

19. The sides of aright triangle are a and b and the hypotenuse is ¢. A perpendicular from
the vertex divides cinto segments r and s, adjacent respectivelytoa andb.lfa : b =
1: 3,thentheratioof rto sis:

A 1:3
B 1:9
c  1:10
D 3:10



20. 1f4% — 4%1 = 24 then (2z)% equals:

A 55
B V5

c | 25V5
D 125

E 25

21. Inthe accompanying figure CE and D E are equal chords of a circle with center O.

Arc AB is aquarter-circle. Then the ratio of the area of triangle CE D to the area of
triangle AOB is:

E

A V2:1
B 43:1
c 4:1
D 3:1



22. Aparticleis placed onthe parabolay = 22 — 2 — 6 ata point P whose ordinate is 6.

Itis allowed to roll along the parabola until it reaches the nearest point (Q whose
ordinateis —6. The horizontal distance traveled by the particle (the numerical value of
the difference in the abscissas of P and Q) is:

A b
B 4
c 3
D 2
E 1

23. If, inthe expression 22 — 3, xincreases or decreases by a positive amount a, the
expression changes by an amount:

A F2azx + a?
B 2az +a?

C 4a®>-3

D (z+a)?-3

E (z—a)®-3



24. Amantravels m feet due north at 2 minutes per mile. He returns due south to his
starting point at 2 miles per minute. The average rate in miles per hour for the entire trip

is:
A TS
B 48
c 45
D 24

E impossible to determine without knowing the value of m

25. If log;, « - logs kK = 3, thenx equals:

A k®
B | b5k3
c K
D 243

E 125



26. Aset of n numbers has the sum s. Each number of the setisincreased by 20, then
multiplied by 5, and then decreased by 20. The sum of the numbersin the new set thus

obtainedis:
A s+ 20n
B 55+ 80n
C S
D b5s
E  5s+4n

27. The points (2, —3), (4, 3),and (5, £) are on the same straight line. The value(s) of k is
(are):

A 12

B —12
c  *12
D 12o0r6

E 6or6§



28. A16-quartradiatoris filled with water. Four quarts are removed and replaced with
pure antifreeze liquid. Then four quarts of the mixture are removed and replaced with
pure antifreeze. Thisis done a third and a fourth time. The fractional part of the final
mixture that is wateris:

1
A —
4
81
B [
256
27
C N
64
37
D N
64
175
E

256



29. Ina generaltriangle ADFE (as shown), lines EB and EC are drawn. Which of the
following angle relationsis true?

E
Y[w\ b
4 z n\ ¢
A B C D
A z+z=a+b
B y+z=a+b
C miz=w+n
D z4+z+n=w+c+m
E z+y+tn=a+b+m
30. If xy = bandl2 + % = a, then (z + y)* equals:

T Yy
A (a+2b)?
B a4+ b
c blab+2)
D  ab(b+2)
c 1

—+2b
a



31. The altitude drawn to the base of anisosceles triangle is 8, and the perimeteris 32. The
area of the triangleis:

A 56
B 48
c 40
D 32
E 24

32. With $1000 arancheris to buy steers at $25 each and cows at $26 each. If the number
of steers s and the number of cows c are both positive integers, then:

A this problem has no solution

B there are two solutions with s exceeding c
C there are two solutions with cexceeding s
D there is one solution with s exceeding ¢

E there is one solution with cexceeding s



33. Foroneroot of axz? 4 bx + ¢ = 0to be double the other, the coefficients a, b, c must
berelated as follows:

A 4b% = 9c¢
B 202 = 9ac
C 2% = 9q

D b —8ac=0
E  9b® =2ac
34. The numerator of a fractionis 6z + 1, the denominatoris 7 — 4x, and x can have any

value between —2 and 2, bothincluded. The values of x for which the numeratoris
greater thanthe denominator are:



35. Atriangleis formed by joining three points whose coordinates are integers. If the -
unit and the y-unit are each linch, then the area of the triangle, in square inches:

A

must be aninteger
may be irrational
must beirrational
must be rational

will be aninteger only if the triangle is equilateral

36. The sides of atriangle are 30, 70, and 80 units. If an altitude is dropped upon the side
of length 80, the larger segment cut off on this side is:

A

62

63

64

65

66



37. The first term of an arithmetic series of consecutive integers s k? 4+ 1.The sum of
2k + 1terms of this series may be expressed as:

A K+ (k+1)°
B (k—1)3+k3
c (k+1)3
D (k+1)2
E (2k+1)(k+ 1)
38. Let r be the distance from the origin to a point P with coordinates « and y. Designate

theratio £ by s and the ratio £ by c. Then the values of s* — ¢? are limited to the
numbers:

A | lessthan —1and greaterthan+1,both excluded
B | lessthan—1andgreaterthan+1, bothincluded
C  between—1and+1,bothexcluded
D | between—1and+1,bothincluded

E —land+1lonly



39. The symbol |z| means z if z is not negative and —x if z is not positive. We may then say
concerning the solution of |z|? + |z| — 6 = Othat:

A thereis only oneroot

B | thesumoftherootsis1

C  thesumoftherootsis0

D | theproductoftherootsis4

E the product of the rootsis —6

2

4 —ap_10n11 = (—1)"forn > 1.

40. Givenay = 1,a; = 3, and the generalrelationa
Then ag equals:

13
A -
27
B 33
C 21
D 10

E —17



41. Theroots of Az + Bz + C = Qarer and s. Forthe roots of
2 +pr+q=0

to be r? and s%, pmust equal:

A B?2 — 4AC
A2
B2 —2AC
B -
A2
2
c 2AC — B
AZ
D B?2-2C
E 2C — B?

42. Inacircle with center O, chord AB equals chord AC. Chord AD cuts BC in E. If
AC =12and AE = 8,then AD equals:

A 27
B 24
c 21
D 20

E 18



43. ABisthe hypotenuse of aright triangle ABC'. Median AD = 7 and median BE = 4.
Thelengthof ABis:

A 10
B 53
c 52

D 2v13
E  2v15

44. Giventhe true statements:
1. If ais greaterthan b, then cis greater thand.
2.If cislessthand, then eis greater than f.

Avalid conclusionis:

A If aisless than b, then eis greaterthan f
B If eis greaterthan f,thenaislessthanb
C Ifeislessthan f,thenais greaterthanb
D  Ifaisgreaterthanb,theneislessthan f

E none of these



45. A checkis written for x dollars and y cents, x and y both two-digit numbers. In errorit
is cashed fory dollars and  cents, the incorrect amount exceeding the correct
amount by $17.82. Then:

A | xcannotexceed70

B = ycanequal2z

C the amount of the check cannot be a multiple of 5

D the incorrect amount can equal twice the correct amount

E the sum of the digits of the correct amount is divisible by 9

46. Forvalues of x less than 1 but greater than —4, the expression

2 — 2z +2
20 — 2

has:

A NnO mMmaximum or minimum value

B a minimum value of 1

C a maximum value of 1

D a minimum value of —1

E a maximum value of —1



47. ABC D is arectangle (see the accompanying diagram) with P any point on AB.
PS 1 BDandPR 1. AC.AF 1 BDandPQQ 1 AF.Then PR + PSisequalto:

A P B
T S
Q
E
F

D C
A PQ
B AF
c Pr+ AT
D AF
E FEF

48. Diameter AB of a circle with center O is 10 units. C'is a point 4 units from A, and on
AB. Disapoint4unitsfrom B,andon AB. P is any point on the circle. Then the
broken-line pathfromC'to Pto D :

A has the same length for all positions of P
B = exceeds 10unitsforall positions of P

C  cannotexceed 10units

D isshortestwhen C'PD isarighttriangle

E islongestwhen Pisequidistant from C'and D



49. Inthe expansion of (a + b)" there are n + 1 dissimilar terms. The number of dissimilar
termsin the expansion of (a + b + ¢)is:

A 11
B 33
Cc | 55
D 66

E 132



50. Inthis diagram a scheme is indicated for associating all the points of segment AB
with those of segment A’ B’, and reciprocally. To describe this association scheme
analytically, let x be the distance from a point P on AB to D andlet y be the distance
from the associated point P’ of A’ B’ to D’. Then for any pair of associated points, if
T = a,x + yequals:

D A P B
01 é 4 5
01 2 (3 4
D' p p' A’
A 13a
B 17a — 51
C 17 — 3a
17 — 3a
D -
4
E 12a — 34

Solutions: https://live.poshenloh.com/past-contests/amc12/1958/solutions




